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FOREWORD "_.,_

This document is a icscr Ptir of the research effort durinc the 4t'
year 'Fiscal Year 986 ol thc Army s current, larqe-scale effort for im<-
prov ing the selection, c isification, and utilization of Army enliste,
personnel. The thrust for th,. project came from the practical, professiot;,.
and legal need to validate the Armed Services Vocational Aptitude Battery
(ASVAB--the current U.S. military selection/classification test battry) ;,.-
other selection variables as Predictors of training and performance. Th"
present report describes the initial experience in determining how well +',,
new selection/classification ests predict job performance.

The portion of the effor! described herein is devoted to the developien
and validation of Army Selection and Classification Measures, referred to as
"Project A," which is being conducted under contract to the Selection an'.N

Classification Technical Area (SCA) of the Manpower and Personnel Research
Laboratory (MPRL) at the U.S. Army Research Institute for the Behavioral and
Social Sciences. This research supports the MPRL and SCTA mission to improve _

the Army's capability to select and classify its applicants for enlistment
or reenlistment by ensuring that fair and valid measures are developed for

evaluating applicant potential based on expected job performance and utility
to the Army.

Project A was authorized through a Letter, DCSOPS, "Army Research
Project to Validate the Predictive Value of the Armed Services Vocational
Aptitude Battery," effective 19 November :980; and a Memorandum, Assistant
Secretary of Defense (MPA&L), "Enlistment Standards," effective l1 Septecl;h-.
1980. ,

In order to ensure that Project A research achieves its full scientific
potential and will be maxina'y useful to the Army, a governance advisory
group comprised of Armiiy general officers, interservice scientists, and ex-
perts in personnel measurement, selection, and classification was estab-
lished. Members of the last component provide guidance on technical aspects
of the research, while general officer and interservice components oversee
the entire research effort; provide military judgment; provide periodic re-
views of research progress, results, and plans; and coordinate within their
commands. Members of the General Officers' Advisory Group during the period
covered by this report included M'G W. G. O'Leksy (DfIPM) (Chair), MC r. r,

Brings (FORSCOM, tSPE-,BG, .,, .nudson (DCSOPS) BG F M. Franks, Jr.
(USAREUR, ADCSOPS), and H1 '. V. Corns (TRADOC, DCS-T). The General
Officers' Advisory Group mas briefed in November 1985 or, the status of the
concurrent validation data collection and the preliminary results. " embers
of Project A's Scientific idvisory Group (SAG) guide the technical quality
of the re- search. 9uring the period covered by this report, they includec
Drs. Philip Bobko, Thomas Cook, M1ilton Hakel (Chair), Lloyd Humphreys, , ,
Lawrence Johnson, Rouert Linn, !1ary Tenopyr, and Jay Uhlaner. The SAG was
briefed in March 1986 on the rationale and rules adopteI for prepar 4 nn t he .
concurrent validatio;n criterion data for analysis and in September lCC on
the concurrent val ira. ion analysis results.

V'
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A conpre:.sive set of new selectiunc";, i cat i.n tests and job per-
formance/traj:!Iinn criteria have been deve op,-,2 field tested, and the ,.
revised t(,, a-v bee admi n istered in , i -.",- c n,-,,al concirrenl va 1 i1,U t
data co ltc ' .. ff4ort. Results will be , r ?i,,, eri ertmenI st,, n , :r
to require. ,' o forma rice standards anr - accura P'I' asy ig ,d
to Army i'T..

FDGAR 11. N OIeN .%
Technical )irector
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PREFACE ..-A

The Army Selection and Classification Project (Project A) has completed
the 4th year (Fiscal Year 1986) of its 9-year schedule of research. Most of
the project's first 3 years were taken up with planning, literature reviews,
extensive job analyses, and careful development of both a comprehensive bat-
tery of new selection/classification tests and a comprehensive array of job
performance criterion measures. Both development efforts were as thorough
and state-of-the-art as we could make them.

The 4th year of the project was the first opportunity to estimate how
well the Armed Services Vocational Aptitude Battery (ASVAB) and the new
Project A selection/classification tests predict job performance. The
validity data were provided by the assessment of 9,500 job incumbents in a
concurrent validity design.

The Annual Report, 1985 Fiscal Year was designed as a complete account
of the first 3 years of the project and documented the development of the
selection/classification tests and the job and training performance mea-
sures. The present report is an account of the Concurrent Validation data
collection and the basic validation analysis. Taken together, these two -

Annual Reports provide a complete account of the entire project through its -'-

4th year. They are backed up by even more detailed field test reports,
field test report appendixes, data base documentation, literature reviews,
and other technical reports.

" V
The procedure that was followed to create this Annual Report, 1986 -Fiscal Year is similar to that used for the FY85 Annual Report. Tat is, %

various papers originally written for presentation at review meetings, con-
ferences, or other special purposes were edited and revised to conform to -'

the needs of the Annual Report. Gaps in the story were filled in as needed.
Credit for the original material is given on the first page of each chapter;
the sources upon which the chapter is based are described and the authors of
the original documents are listed.

At this point all of us on the project are still awestruck by its pro- .,
portions and we are absolutely amazed that it has met its objectives, pro- S
duced the products it said it would produce, and is now beginning to produce N.-
the components of a new selection/classification system. We hope the FY86
Annual Report provides interesting reading for all concerned. -

.0:

John P. Campbell
Editor

, q0
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IMPROVING THE SELECTION, CLASSIFICATION, AND UTILIZATION OF ARMY ENLISTED
PERSONNEL: ANNUAL REPORT, 1986 FISCAL YEAR V

EXECUTIVE SUMMARY

Requirement:

Project A is a comprehensive, long-range U.S. Army program to develop an
improved personnel selection and classification system for enlisted person-
nel. The system encompasses 675,000 persons and several hundred Military
Occupational Specialties (MOS). The objectives are (a) to validate existing
selection measures against both existing and project-developed criteria and
to develop new measures; and (b) to validate early criteria (e.g., perfor- . -

mance in training) as predictors of later criteria (e.g., job performance
ratings), in order to improve reassignment and promotion decisions.

Procedure:

With tht Dep,,ty Chief of Staff for Personnel (DCSPER) as sponsor, work
on the 9-year project was begun in 1982. In the first stage, file data from
FYCI/82 Army accessions were used to explore the relationships between the
scores applicants made on the Armed Service, Vocational Aptitude Battery S
(ASVAB) and their later performance in training and first-tour skill tests.
The second stage was executed with FY83/84 accessions in 19 IHOS selected as
representative of the Army's 250+ entry-level MOS, and accounting for 45
percent of Army accessions. A preliminary battery of perceptual, spatial,
temperament, interest, and biodata predictor measures was tested with sev-
eral thousand soldiers as they entered four MOS; later versions were pilot
tested and field tested with nine MOS. The resulting predictor battery and
a comprehensive set of job knowledge tests, hands-on job samples, and per-
formance ratings were administered to 9,500 soldiers in 19 MOS in the
"Concurrent Validation." In the third stage, the measures, refined with
experience, will be used to test about 50,000 soldiers across 21 MOS in the
FY86/87 predictor battery administration and subsequent measurement of first- S

tour performance. About 3,500 soldiers are expected to be available for
second-tour performance measurement in FY91.

Findings:

Analysis of results from the Concurrent Validation testing led to im-
proved understanding of the major factors that contribute to good perfor-
mance and how to measure them. The most effective of the predictor and
criterion measures developed and tested during the first 4 years of Project
A are now being used in the "Longitudinal Validation" phase, which began
with recruits entering the Army during FY86 and will continue with measure-
ment of first-tour performance in subsequent years.

ix
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Utilization of Findings:

The full array of Project A selection/classification measures of train-
ing and job performance is being used in both current and long-range research •
programs expected to make the Army more effective in matching first-tour en-
listed manpower requirements with available personnel resources.

,-. .%- I
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IMPROVING THE SELECTION, CLASSIFICATION, AND UTILIZATION OF "i

ARMY ENLISTED PERSONNEL: ANNUAL REPORT, 1986 FISCAL YEAR

OVERVIEW OF PROJECT A 0

Project A is a comprehensive long-range research and development program
the US. Army has undertaken to develop an improved personnel selection and
classification system for enlisted personnel. The Army's goal is to increase
its effectiveness in matching first-tour enlisted manpower requirements with
available personnel resources through use of new and improved selection/clas-
sification tests that will validly predict carefully developed measures of
job performance. The project addresses the Army's 675,000-person enlisted
personnel system encompassing several hundred Military Occupational Special-
ties (MOS).

The program began in ISO0, when the U.S. Army Research Institute (ARI)

started planning the extensive research needed to develop the desired sys-
tem. In 1982 ARI selected a consortium, led by Human Resources Research
Organization (HumRRO) and iniluding American Institutes for Research (AIR) 7

and Personnel Decisions Research Institute (PDRI), to undertake the 9-year
project. It is utilizing the services of 40 to 50 ARI and consortium re-
searchers working collegially in a variety of professional specialties. The
Project A objectives are as follows:

o Validate existino selection measures against existing and project-
developed criteria (including both Army-wide job performance
measures based on rating scales and direct hands-on measures of
MOS-specific task performance).

o Develop and validate new selection and classification measures.

o Validate intermediate criteria, such as training performance, as
predictors of later criteria, such as job performance, so that
better informed decisions on reassignment and promotion can be
made throughout a soldier's career. .4

o Determine the relative utility to the Army of different performance
levels across MOS. .4

o Estimate the relative effectiveness of alternative selection and
classification procedures in terms of their validity and utility
for making decisions.

The research design incorporates three main stages of data collection
and analysis in an iterative progression of development, testing, evaluation, 0

and further development of selection/classification instruments (predictors)
and measures of job performance (criteria). In the first iteration, file 4.

data from fiscal years (FY) 1981/1982 were evaluated to explore relation-
ships between scores of applilants on the Armed Services Vocational Aptitude %

Battery (ASVAC), and their later performance in training and their scores on
first-tour Skill Qualification Tests (SQT). 0

For the ensuing research, 19 Military Occupational Specialties were se-
lected as a representative sample of the Army's 250+ entry-level MOS. The

xi
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selection was based on an initial clustering of MOS derived from rated simi-
larities of job content. 1hese MOS account for about 45 percent of Army
accessions and provide sample sizes large enough so that race and sex fair-
ness can be empirically evaluated in most MOS.

In the second iteration, a Concurrent Validation design was executed
with FY83/84 accessions. A Preliminary Battery of perceptual, spatial,
temperament, interest, and biodata predictor measures was developed and
tested with several thousand soldiers as they entered four IIOS. The data
from this sample were then used to refine the measures, with further ex-
ploration of content and format. The revised set of measures was field
tested to assess reliabilities, "fakability," practice effects, and other
factors. The resulting predictor battery, or Trial Battery, was adminis-
tered together with a comprehensive set of job performance indexes based on
job knowledge tests, hands-on job samples, and performance rating measures,
in the Concurrent Validation during the summer and fall of 1985.

On the basis of testing experience, the Trial Battery was revised as
the Experimental Predictor Battery, which in turn is being administered in .. ..

the Longitudinal Validation stage (third iteration) beginning in the late
summer of 1986. Three MOS have been added to the original 19 (79K, 29E, and
96B), and one of the original IOS was dropped (76W). All measures are being
administered in a true predictive validity design. About 50,000 soldiers
across 21 1,OS will be included in the FY86-87 administration and subsequent
first-tour measurement. About 3,500 of these soldiers are expected to be
available for second-tour performance measurement in FY91.

For administrative purposes, Project A is divided into five research
tasks: Task 1, Validity Analyses and Data Base Management; Task 2, Devel-
oping Predictors of Job Performance; Task 3, Developing Measures of School/
Training Success; Task 4, Development Measures of Army-Wide Performance; and
Task 5, Developing MOS-Specific Performance Measures. "'

Activities during the first 3 years of Project A were reported as fol-
lows: FY83, ARI Research Report 1347 and its Technical Appendix, ARI Re-
search Note 33-37; FY84, ARI Research Report 1393 and two related reports,
ARI Technical Report 660 and ARI Research Note 85-14; FY85, ARI Technical
Report 746 and ARI Research Note 87-54. The present FY86 report is supple-
mented by ARI Research Note (in preparation). These reports list other
publications on specific Project A activities.

, WV.
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THE HIGHLIGHTS OF rISCAL YEAR 1986 AND THE OBJECTIVES OF THIS REPORT1 I

This report is intended to be a summary of the major activities in the
Project A research program during fiscal year 1986 (FY86). Prior year
Annual Reports for FY83, FY84, and FY85 respectively concentrated on a
description of the research planning and basic preparation (FY83), the
initial stages of the development of new predictor and criterion tests
(FY84), and a comprehensive report of the full predictor/criterion
development and field testing (FY85).

This report for FY86 focuses on the Concurrent Validation (CV) portion
of Project A and the basic analyses of CV data while, at the same time, the
planning, preparation, and coordination were being accomplished for the
equally comprehensive Longitudinal Validation (LV) data collections
scheduled for FY87, FY88, and FY89. The Project A research design is
summarized in Figure 1.1. The content of this report is taken from the
activities within the dotted lines. The reader is referred to earlier
reports for a complete description of the project design. N

Briefly restated, the operational objectives of Project A are to:

o Develop new measures of job performance that the Army can use as
criteria against which to validate selection/classification
measures.

o Validate existing selection measures against both existing
and project-developed criteria.

o Develop and validate new selection and classification measures.

o Develop a utility scale for different performance levels across
military occupational specialties (MOS).

o Estimate the relative effectiveness of alternative selection
and classification procedures in terms of their validity and
utility.

In addition, a number of related and derivative research objectives
have been addressed in the overall research program. Salient data and
analyses in regard to those objectives are also summarized in this report.

IThe major sections of Chapter 1 were originally drafted by Dr. Marvin
Goer, Project Director Emeritus, who retired from HumRRO and Project A
on 30 January 1987.
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STATE OF PROJECT A AS OF 30 SEPTEMBER 1985
As described in the Annual Report for FY85, the state of Project A at

the beginning of FY86 was as follows:

1. All development work for the new predictor measures that comprised
the Trial Battery had been completed; that is, a 4-hour battery
of new selection tests and inventories had been carefully developed
and fully field tested. A complete report of the Trial Battery
development is given in Peterson (1987), and a shorter version
can be found in Campbell (1987). The predictor array is listed in
Chapter 2, which describes the Concurrent Validation design.

2. All development work on the complete array of training and job
performance measures had also been completed. The 12-hour -

assessment package includes a 4-hour hands-on (job sample) test,
4 hours of knowledge tests, multiple rating scales, questionnaires,
and self-reports of personnel records information. A complete
description of the three years of criterion development and field
test work is given in a series of reports (Campbell, Campbell,
Rumsey, & Edwards, 1986; Davis, Davis, Joyner, & de Vera, 1987;
Pulakos & Borman, 1986a; Toquam et al., 1985; and Riegelhaupt, -,

Harris, & Sadacca, 1987). An abridged description is given in
Campbell (1987). The full criterion array used in the Concurrent
Validation is listed in the next chapter.

3. The data collection procedure had been designed, the data collec-
tion teams had been assembled and trained, and approximately 65
percent of the Concurrent Validation data had been collected. The
data collection design and procedure are summarized in the next
chapter.

L 'A
REVIEW OF FY86 SIGNIFICANT EVENTS

FY86 was an action-packed year. Some of the more significant -

highlights are as follows:

0 Dr. Lawrence M. Hanser was officially selected to head the Army
Research Institute for the Behavioral and Social Sciences (ARI)
Selection and Classification Technical Area and was designated as
the Contracting Officer's Technical Representative (COTR) for
Project A. He succeeds Dr. N. K. Eaton, who was officially selected N'
to be Director of the ARI Manpower and Personnel Research Laboratory
(MPRL).

Dr. Eaton also assumed the chairmanship of the Interservice Advisory
Group (ISAG) for Project A. Dr. Lawrence Johnson was invited by ARI
to join the Project A Scientific Advisory Group (SAG), further
strengthening the expertise available to the project in addressing
broad policy implications entailed in implementing potential
improvements in selection and classification of Army enlisted
personnel.

3.1
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The composition of the Project A governance groups and the
organization of the research and oversight staff at the end of FY86
are shown in Figures 1.2 and 1.3.

U.S. Army Research Governanc Adv.sory Group

Institute for Behavioral MG W.G. O'LEKSY.-_'.
and Social Sciences CHAIRMAN % P(ARI) %, ,

SCIENTIFIC U.S. ARMY INTERSERVICE

ADVISORS ADVISORS ADVISORS'

DR. P. BOSKO MG C.F. BRIGGS DR. N.K. EATON (Chair)
DR. T. COOK MG J.H. CORNS DR. N. GUINN S
DR. M. HAKEL (Chair) BG F.M. FRANKS, JR. DR. W.S. SELLMAN %
DR. L. HUMPHREYS BG W.C. KNUDSON DR. M.F. WISKOFF ,

DR. L. JOHNSON
Human Resources DR. R. UNN

DR. M. TENOPYR
Research Organization-- - - - - - - --- DR. J. U-LANER

(HumRRO) Coordination
and Support

I .
---------- J

, J11 "

American Intstitutes Personnel Decisions
For Research Research Institute ;.,;'-

-'.,"

Figure 1.2. Project A organization as of 30 September 1986. ' -
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o FY86 began as the Concurrent Validation data collection was nearing
completion (work was finished at the last two sites--Fort Ord and
Fort Knox--late in November 1986). Despite strong pressure for the
release of partial or incompletely analyzed results, ARI, with the
concurrence of the SAG, determined that CV results would not be
released or reported until the project scientists had thoroughly
examined and analyzed the data. Accordingly, rigorous rules and
procedures were developed for dealing with the "missing data," and
for forming criterion and predictor constructs, and a comprehensive
analysis program was developed, reviewed and approved, and sub-
sequently executed. The body of this report extensively describes
that process and its outcome.

o Important decisions were taken in respect to the scope and focus of
the planned Longitudinal Validation research program. Two military
occupations (MOS) were added to the job sample--Electronics Repair
(29E) and Intelligence Analyst (96B)--to cover job families that had
not been adequately represented in the CV sample of jobs, while one
job--Petroleum Supply Specialist (76W)--was dropped because that job
family was deemed to be well represented by the remaining MOS. The
resultant number of military occupations planned for the LV data
cullections therefore expanded to 21.

Another decision was to administer the predictor measures as early
in a soldier's first tour as was feasible. Arrangements were
coordinated, through the U.S. Army Training and Doctrine Command
(TRADOC), to administer the predictor battery to soldiers while they
were in process in the reception stations, and the school knowledge
tests to soldiers at the end of Advanced Individual Training (AT)
or One Station Unit Training (OSUT). It was also decided that
contractor test administrators would be used and that all occupa-
tions would be tested for a full year, yielding a total LV sample
estimated at more than 50,000 cases. To accomplish the testing at
reasonable throughput rates, 34 additional psychomotor/ perceptual
testing devices were authorized and acquired.

o Development work on second-tour criterion measures was deferred to
FY87, pending development of information on the salient dimensions
of performance and the number of occupations for which reasonable
samples could be obtained. Based on those data, informed decisions
then could he made on the scope of criterion measure development.

o An increased level of interaction and coordination of research and
development was undertaken between Project A and a separate ARI
priority project, Project B - Development of a Computerized
Personnel Allocation System. It has been ARI's intention to have
Project A data and results used to inform the development of
computerized systems for Army personnel managers in recruiting,
incentive systems, classification and assignment, and soldier
retention programs. Project B is engaged in developing a set
(system) of computer models that permit alternative personnel policy S

6.-...-
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options and outcomes to be evaluated, thus providing information for
the development and adoption of Army personnel policies.

MEETINGS, REVIEWS, AND BRIEFINGS

The Project A staff continued their longstanding program of
meticulously coordinating, reviewing, and subsequently communicating
research in progress, as well as results that could be confidently released
to the Army, other government agencies, and the scientific community in
general. This program was accomplished through the mechanism of regularly
scheduled meetings with the SAG and frequent In-Progress Reviews (IPRs), and
through participation in national professional conferences. The following
list summarizes the FY86 program.

October

Projects A/B Coordination Meeting - Status of both projects was
reviewed. Convergence of schedules and interface between the
projects were evaluated.

S

Scientific Advisory Group (SAG) - Status of CV data collection was
reviewed. Policy of completing "clean-up" and analyses before
evaluating CV results was endorsed. The Group recommended the
addition of two MOS while deleting one MOS.

November

General Officers Advisory Group (GAG) - The GAG endorsed changes in
the occupational sample recommended by SAG. They suggested that
TRADOC designate the proponent for Army-wide measures, and that LV
predictor testing be performed at the reception stations.

December

Analysis Group (Task 1) IPR - CV data analyses plans were reviewed.
Plans for dealing with missing data and incomplete tests were
presented and reviewed. An initial model for the latent structure
for criterion variables was proposed and reviewed.

January

Management Group (Task 6) IPR - FY86 work plans, budgets, and
priorities were discussed and determined. The need to update the
Research Plan was presented and discussed.

February

Criterion Group (Tasks 3, 4, 5) IPR - Specific rules were reviewed
for analyzing outliers, dealing with missing CV criterion data,
forming criterion scores, formulating criterion constructs, and S
weighting the criterion factors.

7



March

Predictor Group (Task 2) IPR - Scoring methods for cognitive, non-
cognitive, and computerized measures were reviewed. Improvements in
test instructions were suggested. LV predictor data collection %
plans were reviewed and discussed.

SAG Meeting - Rules and procedures for editing and preparing the CV

criterion data for analysis were reviewed, discussed, and approved.

May .A %

Analysis Group (Task 1) IPR - Progress in reducing criterion
constructs to a manageable set was discussed. Validity estimation
alternatives were examined. Various methods for effectively
communicating the effects of increased validities were reviewed.

July

Management Group (Task 6) IPR - Status of project resources was
reviewed. Forecasts of resources required to complete the existing
Research Plan were discussed. Information on options was requested.
Requirement to develop briefing for CINC/USAREUR was discussed.

Augjust

CINC/USAREUR Briefing - Following a preview by Mr. Spurlock,
Assistant Secretary of the Army, LTG Elton, and MG O'Leksy, Dr.
Hanser and Dr. Eaton provided a summary briefing on Project A status
and results to date, including results of the CV data analysis and
interpretation, for GEN Otis, CINC/USAREUR. GEN Otis indicated his
satisfaction and expressed his continued support.

September

SAG/Criterion Group (Tasks 3, 4, 5) IPR - In addition to a review of
the results of the CV analyses, and a presentation on Project B, a
number of salient research issues confronting Project A were
discussed. These included issues of sample sizes for second-tour
measurement, the content and method of second-tour measurement,
continuation of psychomotor/perceptual data collection, AVOICE
implementation, progress in construct weighting, and the interface/ P
integration of Projects A/B. Dr. Eaton observed that Project A had
successfully met one of its major objectives in the validation of
ASVAB against job performance and that ARI was pleased with both the 9- 0
thoroughness of the research and the credibility of the data. The
SAG deferred specific recommendations on second-tour issues pending
a review of data obtained in analysis of job activities for the
Project A 21-job sample.

8
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It was suggested that "second tour" be operationally defined as
soldiers who have been in the Army between 13 and 20 quarters and
who are performing senior Skill Level 1, 2, or 3 duties. Additional
information will be gathered during the job analyses to help in this
decision.

SAG noted a need to assure closer coordination and integration of
Project A/B research and recommended that ARI establish procedures
to insure attainment of this objective.

MAJOR PROJECT ACTIVITIES FOR FY87

Work will continue in accordance with the current Research Plan and
schedule. As has been noted many times, Project A is cohort driven and we
cannot stop to catch our breath or rest on laurels. During FY87 we must S
complete the data collection on the FY86/87 sample of recruits (N = 50,000),
using the Experimental Predictor BatLery. Additional analyses and reports
deriving from the CV data set also will continue to be produced.

Two of the original tasks--Developing Predictors of Job Performance
(Task 2) and Developing Measures of School/Training Success (Task 3)--will
phase out and those staffs will be engaged in producing the final reports on
those activities. The LV data collection (predictor and school knowledge
testing) will continue through the year. Those data will be subjected to
the same scrupulous treatment that has been our standard throughout.

Intensive job analyses will be conducted for the occupations now IA_
comprising the Project A sample to inform pending decisions on the content,
performance dimensions, possible measurement methods, and generalizability
of criteria for "second-tour" criteria to be identified for development.
Application is essentially a scientific and research design matter. The
number of occupations, the scale of criterion instrument development, and
the scale of the data collections will be constrained within economic and
budgetary parameters.

It is anticipated that the current Research Plan will be updated and
revised. Necessary planning and precise scheduling will be coordinated and
approved for managing the development of measures, and conducting the LV
criterion data collections for both first- and second-tour on-the-job .
performance, as well as the second-tour CV criterion administration.

OBJECTIVES OF THIS REPORT "-v

The purpose of this FY86 Annual Report is to describe the Concurrent
Validation portion of the long-range Project A program. The chapters that
follow will summarize (a) the measures that were used; (b) the sample and
data collection procedure; (c) the operations required to edit the data and
prepare the data files for analysis; (d) the analysis of the predictors and
the development of the predictor construct scores; (e) the analysis of the
criterion data and the development of criterion scores; (f) the development

9



and testing of a job performance model; (g) the analysis of the basic
validity data; (h) the development of criterion composites via expert
judgment scaling workshops; and (i) future plans. This report is
supplemented by an ARI Research Note (in preparation), which contains a
number of technical papers prepared during the year on specialized aspects
of the project.

0
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Chapter 2

THE CONCURRENT VALIDATION: SAMPLES AND PROCEDURES1  0

The original Project A Research Plan specified a Concurrent Validation
target sample size of 600-700 job incumbents for each of 19 MOS. Compared
to previous designations, the nomenclature for MOS groupings changed slight-
ly for the Concurrent Validation phase. The previously designated Batch A
and Batch B MO are now known collectively as Batch A; they are the nine MOS
that were used in the criterion field tests. The remaining 10 MOS are still ...
designated as Batch Z. The Batch A and Batch Z MOS are listed in Table 2.1.

Table 2.1

MOS Used in the Concurrent Validation Phase of Project A

Batch A Batch Z
O

11B Infantryman 12B Combat Engineer
13B Cannon Crewman 16S MANPADS Crewman
19E Armor Crewman 27E TOW/Dragon Repairer
31C Single Channel Radio Operator 51B Carpentry/Masonry Specialist
63B Light Wheel Vehicle Mechanic 54E Chemical Operations Specialist
64C Motor Transport Operator 55B Ammunition Specialist
71L Administrative Specialist 67N Utility Helicopter Repairer
91A Medical Specialist 76W Petroleum Supply Specialist
95B Military Police 76Y Unit Supply Specialist

94B Food Service Specialist

The Research Plan called for a CV starting date of 1 May 1985, using
procedures that had been tried out and refined during the predictor and
criterion field tests. The plan specified 13 data collection sites in the
Continental United States (CONUS) and two in Europe (USAREUR). The number
of sites was the maximum that could be visited within the project's budget
constraints, which dictated that sites be chosen to maximize the probability
of obtaining the required sample sizes.

o

nThe material in thi, chapter was assembled by the editor from a number of
briefings and Scientific Advisory Group meetings. The description of the
data collection procedure was originally drafted by James H. Harris.
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The data collection actually began 10 June 1985 and was concluded 13
November 1985. The schedule, by site, is shown in Figure 2.1. Although
the starting date was slightly later than planned, it was still within the
permissible "window" that would maintain the project's original schedule.

Fort "LAwS 10Jun•1IJui Pad Knox. 15 Aug - 13 Se;
Fod Baning 17 Jun .25 Jui FartdS 3 Sep.4 Oct
Fort Riey 8 Jul - Aug Fort Campbell 3 Sep -14 Oct
Fart Caron 8 Jul * 23 Aug Fad Polk 30 Sep. 13 Nov
Fort Hood 8 Jul -27 Aug Fort BUM 1 Oct -31 Oct
Fort Stewart 22 Jul * 30 Aug Fort Ord 7 Oct - 15 Nov
Fort Blagg 1 Aug -13 Sep USAREUR 12 Jul. 8 Oct

12 Jul - 9 Aug %
20 S.p-18 Oct

0

0000 c'.oo 0 U
0oc0 0 00 0 00 0 0 .0,.

NO.DATA 0000 0000 0000a 0
COLLECTION 0000 0000 00000 0000

TEAAM3 00.1 0 0 a0a 0 a 0 0 0 0 00 D D 0 .0cc
00 0 00 000 00 000 0 0 0 00

AUG Sap OCT NOV
9 14 23 30 7 14 2 2 4 1113 n 1 15 22 2 3 6 13 20 27 3 10

Figure 2.1. Concurrent Validation data collection.

The data were collected by on-site teams made up of project staff.
Each square in Figure 2.1 represents one week of one team's time. For a
example, during the week of 7 July seven teams were operating, one at each
of seven posts.

The basic sampling plan, team training, and data collection procedures
are summarized in this chapter, and the planned data analyses are outlined.
The results of the analytic steps that have been completed are summarized in
following chapters.
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CONCURRENT VALIDATION SAMPLE

The general sampling plan was to use the Army's World-Wide Locator
System to identify all the first-term enlisted personnel in Batch A or Batch
Z MOS at each specified post who entered the Army between 1 July 1983 and
30 July 1984. If possible, the individual's unit identification was also to
be retained. The steps described below were then followed to the extent
possible. The intent was to be as representative as possible while
preserving enough cases within units to provide a "within rater" variance
estimate for the supervisor and peer ratings.

Sampling Plan

Ideally, we wanted to identify the subset of MOS (within the sample of
19) for which it would be possible to actually sample people within units at
specific posts. That is, given the entry date "window" and given that only
50-75 percent of the people on any list of potential subjects could actually
be found and tested, what MOS are large enough to permit sampling to
actually occur? Ideally, we wanted to sample 4-6 units from each post and
6-12 people from each unit. For the total concurrent sample this would
provide enough units to average out or account for differential training
effects and leadership climates, while still providing sufficient degrees of
freedom for investigating within-group effects such as rater differences in
performance appraisal.

The ideal implementation would have been to first obtain the Alpha
Roster list of the total population of people at-each post who were in the
19 MOS and who fit our "window". The lists would be sent to HumRRO for the
following steps: (a) For each MOS, randomize units and randomize names
within units. (b) Select a sample of units at random, selecting enough to
allow for some units being truly unobtainable at the time of testing. (c)
Instruct the Point-of-Contact (POC) at the post to obtain the required
number of people by starting at the top of the list and working down (as in
the Batch A field test) within each of the designated units. (d) In those
MOS for which unit sampling is not possible, create a randomized list of
everyone on the post who fits the "window"; instruct the POC to obtain the or
required number by going down the list from top to bottom. (e) If it is not
possible to randomize names at the post, first use the World-Wide Locator to
obtain a randomized list, carry the list to the post, and use it to sample
names from units drawn from a randomized list of units. If there are only
6-8 units on the post, then no sampling of units is possible; use them all.

In practice, the ideal plan was not feasible at all the installations.
The most frequent procedure was to give the sampling plan to the POC and -..
assist him or her in obtaining the required number of people in the most
representative way possible.

Actual Samples Obtained N e

The final sample sizes are shown by post and by MOS in Table 2.2. Note
that it was not always possible in all MOS to find as many as 600 incumbents
with the appropriate accession dates at the 15 sites. Some MOS simply are
not that large.

13
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PREDICTOR AND CRITERION MEASURES

The full array of predictor and criterion measures used in the _

Concurrent Validation is described at some length in the FY85 Annual Report
and in full detail in the development and field test reports for each major
type of instrument. The variables in each domain are listed in Tables 2.3
and 2.4. In the Concurrent Validation one-half day was devoted to predictor
measurement and one and one-half days to criterion measurement.

While the same predictor battery was used for all the MOS, the crite-
rion measures used for Batch A MOS were different than those used for MOS in
Batch Z. The major distinction is that the MOS-specific job performance and
job knowledge measures were not developed for the 10 MOS in Batch Z. For
these jobs only Army-wide measures and the training achievement tests were ..

administered.

As noted previously, the concurrent data were collected by traveling
teams of contractor personnel, assisted by support staff from the specific
Army post being visited.

DATA COLLECTION TEAM COMPOSITION AND TRAINING

Team Composition ".,

Each data collection team was composed of a test site manager (TSM) and
six or seven project staff members who were responsible for administering
tests and rating scales. The teams were made up of a combination of regular
project staff and individuals (e.g., graduate students) specifically
recruited for the data collection effort. The test site manager was an "old
hand" who had participated extensively in the field tests. This team was
assisted by eight NCO scorers (for the hands-on tests), one company-grade
officer POC, and up to five NCO support personnel, all recruited from the
post.

Team Training'

The project data collection teams were given 3 days of training at a
central location (Alexandria, VA). During this period, Project A was
explained in detail, including both operational and scientific objectives.
After discussing the logistics of how the team would operate (transporta-
tion, meals, etc.), staff members presented a detailed explanation of the
procedures for data entry from the field to the computer file. Every
effort was made at the outset to reduce data entry errors by training team
members in correct recording of responses and correct identification of
answer sheets and diskettes.

Next, each predictor and criterion measure was examined and explained.
The trainees took each predictor test, worked through samples of the
knowledge tests, and role played the part of a rater. Considerable time was
spent on the nature of the rating scales, rating errors, rater training, and
the procedures to be used for administering the ratings. All administrative

15
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Table 2.3

S

Summary of Predictor Measures Used in Concurrent Validation:
The Trial Battery

Name Number of Items

COGNITIVE PAPER-AND-PENCIL TESTS

Reasoning Test (Induction - Figural Reasoning) 30
Object Rotation Test (Spatial Visualization - Rotation) 90
Orientation Test (Spatial Orientation) 24
Maze Test (Spatial Visualization - Scanning) 24 e
Map Test (Spatial Orientation) 20
Assembling Objects Test (Spatial Visualization - Rotation) 32 .ke

COMPUTER-ADMINISTERED TESTS I

Simple Reaction Time (Processing efficiency) 15
Choice Reaction Time (Processing efficiency) 30
Memory Test (Short-term memory) 36
Target Tracking Test I (Psychomotor precision) 18
Perceptual Speed and Accuracy Test (Perceptual speed 36

and accuracy)
Target Tracking Test 2 (Two-hand coordination) 18
Number Memory Test (Number operations) 28
Cannon Shoot Test (Movement judgment) 36
Identification Test (Perceptual speed and accuracy) 36
Target Shoot Test (Psychomotor precision) 30

NON-COGNITIVE PAPER-AND-PENCIL INVENTORIES

Assessment of Background and Life Experiences (ABLE) 209

Adjustment
Dependability
Achievement •
Physical Condition
Leadership
Locus of Control
Agreeableness/Likability

Army Vocational Interest Career Examination (AVOICE) 176

Realistic Interests
Conventional Interests
Social Interests
Enterprising Interests
Artistic Interests

16
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Table 2.4

Summary of Criterion Measures Used in Batch A and Batch Z
Concurrent Validation Samples

Performance Measures Common to Batch A and Batch Z

" Army-wide rating scales (all obtained from both supervisors and
peers).

- Ten behaviorally anchored rating scales (BARS) designed
to measure factors of non-job-specific perfo.2ance. -.

- Single scale rating of overall effectiveness.

- Single scale rating of NCO potential.

* Combat Prediction scale containing 40 items.

" Paper-and-pencil tests of training achievement developed for each of
the 19 MOS (130-210 items each).

" Personnel File Information form developed to gather objective
archival records data (awards and letters, rifle marksmanship
scores, physical training scores, etc.).

Performance Measures for Batch A Only

" Job sample (hands-on) tests of KOS-specific task proficiency.

- Individual is tested on each of 15 major job tasks in an MOS.

* Paper-and-pencil job knowledge tests designed to measure task-
specific job knowledge. S

- Individual is scored on 150 to 200 multiple-choice items %
representing 30 major job tasks. Ten to 15 of the tasks
were also measured hands-on.

" Rating scale measures of specific task performance on the 15 tasks %
also measured with the knowledge tests. Most of the rated tasks
were also included in the hands-on measures. S

* MOS-specific behaviorally anchored rating scales (BARS). From six
to 12 BARS were developed for each MOS to represent the major .4,
factors that constitute job-specific technical and task proficiency. %

Performance Measures for Batch Z Only

* Additional Army-wide rating scales (all obtained from both P
supervisors and peers).

- Ratings of performance on 11 common tasks (e.g.. basic
first aid).

- Single scale rating on performance of specific job duties. %

Auxiliary Measures Included in Criterion Battery 5

" A Job History Questionnaire which asks for information about I'
frequency and recency of performance of the MOS-specific tasks.

" Army Work Environment Questionnaire - 53 items assessinq situational/
environmental characteristics, plus 46 items dealing with leadership.

" Measurement Method Rating obtained from all participants at the S
end of the final testing session.

17
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manuals, which had been prepared in advance, were studied and pilot tested,
roleplaying exercises were conducted, and hands-on instruction for main-
taining the computerized test equipment was given.

The intent was that by the end of the 3-day session each team member
would (a) be thoroughly familiar with all predictor tests and performance
measures, (b) understand the goals of the data collection and the procedure
for avoiding negative critical incidents, (c) have had an opportunity to
practice administering the instruments and to receive feedback, and (d) be
committed to making the data collection as error-free as possible.

Hands-On Scorer Traininq-

As noted above, eight NCO scorers were required to administer and score
the hands-on tests. They were recruited and trained at each post, using
procedures very similar to those used in the criterion field tests (see
Pulakos & Borman, 1986a). The purpose of the training was to develop high
agreement among the scorers as to the precise responses that would be scored
as GO or NO-GO on each step. The training required one full day and began
with a thorough briefing on Project A. The scorers had the opportunity to
take the tests themselves, checked out specified equipment, and underwent
multiple practice trials in scoring each task, with feedback from the
project staff. rq.

DATA COLLECTION PROCEDURE '"

The Concurrent Validation administration schedule for a typical site
(Fort Stewart, Georgia) is shown in Figure 2.2. The first day (22 Jul 85)
was devoted to equipment and classroom set-up, general orientation to the
data collection environment, and a training and orientation session for the
post POC and the NCO support personnel.

On the first day of actual data collection (23 Jul 85), 30 MOS 12B .

soldiers arrived at the test site at 0745. The 30 soldiers were divided -.
randomly into two groups of 15 soldiers each, identified as Group 1 or 2.
Each group was directed to the appropriate area to begin the administration
for that group. They rotated under the direction of the test site manager
through the appropriate block of tests according to the schedule. S

For soldiers in a Batch Z MOS, like 12B, the procedure took one day.
For soldiers in a Batch A MOS, like 91A, the procedure was similar but took
two days to rotate the soldiers through the appropriate blocks, as shown in
the 6-7 August schedule at Fort "6ewart. The measures administered in each
block are shown in Figure 2.2. •

1.
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Fort Stewart, GA
Concurrent Validation

22 July - 30 August 1985
•.

SL 10-20 SL 10-20
Soldiers for 2 Days* (Batch A) Soldiers for 1 Day* (Batch Z)

Groups of 15 1 2 3 4 1 2
22 J Aa g i t f

22 Jul AM Training/Orientation for Data CollectionPM Training/Orientation for Data Collection "- ''

30 12B Soldiers -

23 Jul AM P K/R
PMPPMR/K P

32 27E Soldiers

24 Jul AM K/R P
PM P R/K

30 55B Soldiers

25 Jul AM P K/R
PM R/K P

30 55B Soldiers

26 Jul AM K/R P
PM P R/KPS

30 76W Soldiers

29 Jul AM P K/R - -

PM R/K P

30 76W Soldiers 5

30 Jul AM K/R P .-
P R/K

30 94B Soldiers

31 Jul AM P K/R
PM R/K P

Figure 2.2. Sample schedule for Concurrent Validation admin"tration.
(Page 1 of 4)

1..'-.,
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SL 10-20 SL 10-20
Soldiers for 2 Days* (Batch A) Soldiers for 1 Day* (Batch Z)

Groups of 15 1 2 3 4 1 2

30 16S Soldiers

I Aug AM K/R P
PM P R/K

15 16S & 14 51B Soldiers

2 Aug AM P K/R
PM R/K P

30 51B Soldiers

5 Aug AM (Train 8 91A Scorers) P K/R
PM R/K P

45 91A Soldiers 15 54E Soldiers e

6 Aug AM P K3R1  HO K/R
PM HO R2K5 RIK 5  P

7 Aug AM (Train 8 11B Scorers).
AM RIK 3 HO P
PM K5R2  P R2K3

45 11B Soldiers 15 54E Soldiers
Jr %

8 Aug AM P K3R1  HO K/R
PM HO R2K5 RIK 5  P

9 Aug AM (Train 8 13B Scorers)
AM RIK 3 HO P
PM K5R2 P R2K3

45 13B Soldiers 15 54E Soldiers ;

12 Aug AM K8R1  HO K3RI  P
PM H P R2K5  R/K

Figure 2.2. Sample schedule for Concurrent Validation administration.
(Page 2 of 4)
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SL 10-20 SL 10-20
Soldiers for 2 Days* (Batch A) Soldiers for 1 Day* (Batch Z) S

Groups of 15 1 2 3 4 1 2

45 13B Soldiers 15 54E Soldiers

13 Aug AM (Train 8 63B Scorers)
AM P RIK 5 HO K/R
PM R2K5  R2K3  P P

30 63B Soldiers

14 Aug AM P HO
PM R/K P

30 67N Soldiers

15 Aug AM (Train 8 95B Scorers) P K/R
AM K3R1  RIK 5  R/K P
PM R2K5  R2K3

45 95B Soldiers

16 Aug AM K8R1 HO K3R1
PM H P R2K5

19 Aug AM (Train 8 71L Scorers)
AM P RIK 5 HO
PM R2K5 R2K3 P

45 71L Soldiers 15 67N Soldiers

20 Aug AM K.R1  HO K3R1  P.A
PM H P R2K5  R/K ,

21 Aug AM (Train 8 31C Scorers)
AM P RIK 5 HO
PM R2K5 R2K3 P

30 31C Soldiers 30 76Y Soldiers

22 Aug AM HO K8R1  K/R P
PM RIK 5 H P R/K

Figure 2.2. Sample schedule for Concurrent Validation administration.
(Page 3 of 4)
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SL 10-20 SL 10-20,-
Soldiers for 2 Days* (Batch A) Soldiers for 1 Day* (Batch Z)

Groups of 15 1 2 3 4 1 2

23 Aug AM (Train 8 64C Scorers) 0
AM R2K3  P
PM P R2K5

45 64C Scorers 15 76Y Soldiers

26 Aug AM K5R1 K8RI HO P
PM P H RIK 5  R/K

27 Aug AM (Train 8 19E Scorers)
AM HO K3R2 P
PM K3R2  P R2K3

60 19E Soldiers

28 Aug AM K8R1  P K3R1  HO
PM H RIK 3 P K3R1

29 Aug AM K3R2  HO RK 5 P
PM P K5R2 H R2K5

30 Aug AM Make-up Day

PM --

*Legend:
R -Rating Scales

R1  Batch A (Army-Wide, MOS BARS, Job History)
R2  Batch A (Combat Prediction, Work Questionnaire,Personnel File Information)

R Batch Z (Army-Wide, Overall Performance, Common Tasks, Combat
Prediction, Work Questionnaire, Personnel File Information)

01K- Knowledge Tests

K3 Batch A Training Achievement Tests (School Knowledge)

K5  Batch A MOS Task-Based Tests (Job Knowledge) B
K Batch Z Training Achievement Tests (School Knowledge)

P-Predictor Tests
HO - Hands-On Tests

In addition, at the end of their final session, all soldiers filled out the
Measurement Method Rating (MMR).

Figure 2.2. Sample schedule for Concurrent Validation administration.
(Page 4 of 4)
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CONCURRENT VALIDATION ANALYSIS

The basic analytic steps for the Concurrent Validation data are
outlined below. The overall goal is to move systematically from the raw
data, which consist of thousands of elements of information on each individ-
ual, to estimates of selection validity, differential validity, and
selection/classification :tility.

General Steps

The overall analysis plan consists of the following steps:

1. Prepare and edit individual data files.

2. Determine basic scores for the predictor variables.

3. Determine basic scores for the criterion variables.

4. Describe the latent structure of the predictor and criterion
covariance matrixes.

5. Determine how well each predictor construct predicts each criterion
factor (for each MOS).

6. Determine incremental validities (if any) of new predictors over
ASVAB for each criterion factor within each MOS.

Data Preparation

For initial processing, the data from the field were divided into the S.
following groups:

Predictor Measures -

o Computer Tests - diskettes sent to project staff for
processing.

o Paper-and-Pencil Tests booklets sent to vendor for
scanning.

Criterion Measures ;

o Hands-on Measures - score sheets sent to project staff for
keypunching.

o Ratings, Knowledge Tests, Background, Job History, Work Question-
naire, Method Measurement, Personnel File Information - sent
together to vendor for scanning.

The Roster Control File was merged with the most recent Enlisted Master
Files extracts for the FY83/84 cohort and with Applicant/Accession files. S

Unmatched cases were further checked for incorrect identifiers.

23
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Score Generation ? J-

While the data were still separated into the different types, initial I'
score variables were generated: U

o For the paper-and-pencil tests, number correct and number omitted .
scores were used. A missing data screen identified any score
where more than 10 percent of the component items were omitted.

o For the non-cognitive predictor tests, scale scores established
during the field tests were revised to reflect scoring changes
suggested by item analyses as well as subsequent outlier
analyses. A missing data screen identified any score where more
than 10 percent of the component items were omitted.

o For the computer-administered tests, response time, error, and
other derivative scores were generated as per the guidance from
the field test results.

o For the hands-on measures, the percentage of steps passed was
computed for each task. If more than 10 percent of the steps
were not scored for a given soldier, the task score was
identified as missing.

o For the rating data, adjusted ratee means were computed for each
rating scale, as was done in the field tests.

o For the administrative measures, scores were recorded from the
Personal File Information Form and computed from data obtained
from the Accessions file.

Missing Values

Because extensive multivariate analyses requiring complete data were to
be performed, the treatment of missing values was an important concern, much
more so than was the case with the field test data. Typically, either
examinee means or variable means are substituted for missing values. For
these data, a statistical procedure known as PROC IMPUTE (see Chapter 3) was
used to derive proxy values for missing scale scores, and for missing step
scores in the hands-on analyses.

The PROC IMPUTE procedure essentially substitutes for the missing
variable a value observed for a respondent who was very similar to the
examinee. This procedure has been shown to be significantly better than
ordinary least squares (OLS) regression procedures (e.g., BMDPAM) in S

reproducing correlation and variance estimates, as the regression approaches
tend to underestimate variances and to spuriously inflate correlations.
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Predictor Score Analyses

After data preparation, basic item analyses, and the initial score
generation, the principal objectives for the predictor analyses were to
generate the basic summary scores that would enter the initial prediction
equation for each MOS. The basic steps were as follows:

1. Using the initial scores, conduct item/scale score analyses.

2. Compute scale reliabilities and descriptive statistics.

3. Develop predictor construct scores via factor analysis.

4. Estimate predictor factor (construct) scores via a simple 6
weighted sum.

Criterion Score Analyses

After data preparation had been completed, the objectives for the
criterion analyses were to identify an array of basic criterion variables
(i.e., scores), investigate the latent structure of those variables, and
determine the criterion construct scores. The following steps were taken:

1. A final set of item by a priori scale analyses was used to identify
faulty or misplaced items. At this point the number of criterion
variables was still too large to enter into an intercorrelation
matrix. For example, the job knowledge test still contained 30
task scores.

2. A more manageable set of basic criterion scores was obtained by
factoring/clustering rating scales, administrative measures, hands-
on test steps, and knowledge test items. Exploratory factor
analysis was used to reduce the individual rating scales to
clusters of scales that could be averaged. For the hands-on and
knowledge tests, items were clustered via expert judgment sorts.

3. After Step 2 yielded a basic array of criterion scores, an inter-
correlation matrix was calculated for each MOS. Exploratory factor
analyses were used to generate hypotheses about the latent struc-
ture of the criterion space.

4. The "theories" about the criterion space generated in Step 3 were
subjected to confirmatory analyses in an attempt to make a
reasonable choice about the best-fitting model for the total domain
of job performance for each MOS.

5. After the variables that comprise each criterion factor (construct)
were identified, factor scores were generated by computing a simple
sum.

"w 2%
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Predictor/Criterion Interrelationships

After the above steps were carried out, the basic variables and the best-
fitting model for both the predictors and the performance measures had been
identified. They provide the variables to be used for establishing the
selection/classification validity of the new predictor battery and for
determining differential validity across criterion constructs, across jobs, and
across subgroups. The basic steps in the validity analysis are summarized in
Figure 2.3.

Predictor Criterion
Structure Factors

12 . .. p 1 2 c..

2

Predictor 4 P:
Structure

p .

1

2

Criterion _ "cc
Factors

NOTE: There are three principal categories of analyses. First, the basic predictor
scores must be generated, based on the predictor covariance structure 555

(Ep.). Second, a similar analysis must be carried out on the criterion 4Z
covariance Q.). Third, the validity coefficients themselves Lr&p) can be
analyzed.

A. Within MOS:
1. Compute "best" prediction equation for each criterion factor.
2. Compute best prediction equation for overall composite score.
3. Determine loss of predictability as number of equations is reduced from (1)

to (2).
4. Determine Incremental validity of Project A measures (over ASVAB).

S
8. Between MOS:

1. Determine generalizability of each performance factor's prediction equation
across MOS.

2. Determine generalzability of composite prediction equations across MOS.
3. Determine generaiizability of incremental validity across MOS.

Figure 2.3. Principal categories of analysis.
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CONCLUDING COMMENTS

This chapter provided a brief outline of the nature of the Concurrent .

Validation sample, the predictor and criterion measures that were used, the
data collection procedures, and the basic data analytic steps that were
planned and undertaken. The results of the analytic steps that have been
completed are summarized in the ensuing chapters.

27S.
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Chapter 3

TREATMENT OF HISSING DATA1

The procedures for collecting Concurrent Validation data were subjected
to extensive pilot and field tests. The data collection teams were care-
fully trained and were supervised by senior staff. The quality and
completeness of the data collected attest to the thoroughness of these
procedures. However, notwithstanding our best efforts, the final data were
to some extent incomplete. The purpose of this chapter is to describe the
amount of missing data in the project CV data base, the problems posed by
incomplete data, and the steps taken to overcome those problems.

REASONS FOR INCOMPLETE DATA

Figure 3.1 lists some of the chief reasons for missing CV data. Most
of the reasons are self-explanatory, but examples involving the hands-on
tests may help to illustrate some of the problems we encountered.

At Fort Hood, Texas, we were testing Armor Crewmen when a spring in the
breech block of one of the howitzers failed. On that particular occasion,
we had arranged for a back-up howitzer. Consequently, we did not lose any
data.

During hands-on testing of Infantrymen at Fort Benning, Georgia, we S
were not so fortunate. The afternoon started bright and sonny, so we
decided to administer the tests at our primary testing site, near a
meandering creek, rather than at our back-up bad weather site. The weather
in central Georgia is notoriously fickle on summer afternoons, and a short
time later we were caught in a deluge. The creek rose. Everyone was up to
their shins in water, and our test administrators were scrambling madly,
trying to protect their equipment and scoresheets from the driving rain.
Unfortunately, one test administrator simply was not quick enough. As he
and the hands-on test site manager watched, two scoresheets began to float
away. Before they could be reached, they were sucked into the creek and
carried swiftly downstream. The thunderstorm abated a short while later,
but valuable time had been lost and it was not possible to move all of the
subjects through all of the test stations before the soldiers' work day
ended. As a result, the session ended with quite a bit of data missing.

Two other problems encountered during hands-on testing were equipment
variation and scoresheet errors. In most cases, we were able to make "
allowances for equipment variation by developing parallel forms of a test. S

1 The material in this chapter is drawn from Proiect A Concurrent
Validation: Treatment of missing data, by Lauress L. Wise, Jeffrey J.
McHenry, and Winnie Y. Young, ARI Working Paper RS-WP-86-08, 1986.
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HANDS-ON DATA
o Anticipated variation in equipment
o Unanticipated variation in equipment

o Soldiers not available for part or all of scheduled time
o Equipment breakdown or nonavailability
o Conditions preventing testing of some soldiers on some tasks
o Scorer or scoresheet errors

RATING DATA

o No suitable raters available
o Soldier does not perform some kinds of tasks
o Rater not following instructions

KNOWLEDGE TEST

o Soldiers not available for part or all of scheduled time
o Soldiers exceptionally slow in taking test
o Soldiers not following instructions A

ADMINISTRATIVE MEASURES :V4

o Soldier did not know scores for the self-report form -

o Information not available on accession file

Figure 3.1. Some reasons for incomplete Concurrent Validation data.

Often, this involved omitting certain steps that were irrelevant for one of
the equipment models; in other cases, parallel sets of steps were developed.
We tried to make this procedure clear on our scoresheets and in scorer
training, but on a few occasions we were not successful. For example, in
one hands-on test for Single Channel Radio Operators, the scoresheets for
one task included a set of steps to be scored for one type of equipment and a
a different set to be scored for another type of equipment; no subject
should have had scores for all of the steps. Nevertheless, two cases had
data for both sets of steps, creating a unique problem of "too much" data -
rather than missing data. In several other instances, a scorer had trouble
understanding some of the directions on the scoresheets and left one or more
steps unscored.

Finally, a problem that plagued us throughout our testing was that %-%

subjects often had other commitments or were called away in the midst of
tests. A subject might get halfway through a test, then have to leave for a
dentist appointment that had been scheduled two or three months previously.
These unavoidable absences doubtless caused more missing data than any other
factor listed in Figure 3.1.

30
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AMOUNT OF MISSING DATA

For any given instrument, data may be either partially missing (i.e.,
the soldier failed to complete some items or steps) or totally missing
(i.e., the soldier was not available for a testing session). Moreover, if
data are partially missing, amounts missing may be relatively small or
relatively large.

Table 3.1 shows the extent of missing data for the school knowledge
(SK) tests. There were only a few instances (1%) in which a soldier failed
to take the test at all. There were also very few soldiers (1%) who had
relatively large amounts of missing data. There were, however, a
significant number of cases (16%) in which a small number of items had been
omitted. .

Table 3.1 also shows small differences between the Batch A and Batch Z
MOS in the proportion of soldiers not tested at all. For all but one of the
Batch A MOS the percentage not tested is above 1 percent, while the
percentage not tested is below 1 percent for all but one of the Batch Z MOS.
This difference is a direct consequence of the fact that all of the Batch Z
testing took place in a single day while the Batch A testing required two
full days of a soldier's time.

Table 3.2 shows the extent of missing data for the job knowledge (JK)
tests. (Subjects in Batch Z MOS did not complete job knowledge or hands-on
tests.) Again, there were very few instances (1%) where soldiers were not
tested at all. The p roportions of soldiers with relatively small (20%) and
relatively large (3%j amounts of missing data are slightly higher than for
the SK tests, but are generally quite comparable.

Table 3.3 shows the extent of missing data for the hands-on (HO) tests.
The number of soldiers not tested was again small (1.8%). The number of
soldiers with at least some data missing was, in many cases, very large.
For the most part, these instances were due to equipment variation or ,
failure.

Table 3.4 shows the extent of missing data for the rating measures. A
scale or instrument was counted as present if at least one peer or at least
one supervisor provided a rating. With the exception of the job task
ratings (JTR), all the completion rates were quite high. The JTR scales S
provided a "cannot rate" option that was counted as missing, and this option
accounts for most instances of partially missing data. Tables 3.5 and 3.6
show the same information for supervisors and peers separately. The
percentage of soldiers with no ratings was quite a bit higher (8.4%) than
when supervisor and peer ratings were combined, because no appropriate peer "
or no appropriate supervisor was available in many instances. .
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Table 3.1

Number and Percentage of Cases With Incomplete School Knowledge Data
for Each MOS

Less More
No Data Than 10% Than 10% All Data
Missing Missing Missing Missing

Total
MOS No. % No. % No. % No. % Number

BATCH A

liB 504 86.0 88 12.5 2 0.3 8 1.1 702

138 538 80.7 110 16.5 5 0.8 14 2.1 687

19E 403 80.1 88 17.5 4 0.8 8 1.6 503

31C 314 85.8 40 10.9 1 0.3 11 3.0 365 I

63B 536 84.1 81 12.7 10 1.6 10 1.6 637

64C 583 85.0 93 13.6 3 0.4 7 1.0 686

71L 458 89.1 41 8.0 2 0.4 13 2.5 514

91A 423 84.4 61 12.2 2 0.4 15 3.0 501

968 -583 84.2 100 14.4 3 0.4 6 0.8 692'
O

BATCH B

128 569 80.8 124 17.6 5 0.7 6 0.8 704

16S 402 85.5 67 14.3 0 0.0 1 0.2 407
27E 111 75.5 34 23.1 2 1.4 0 0.0 147

51B 88 81.5 14 13.0 5 4.6 1 0.9 108

54E 350 80.6 80 18.4 2 0.5 2 0.5 434
558 209 71.8 65 22.3 15 5.2 2 0.7 291
67N 155 56.2 116 42.0 5 1.8 0 0.0 276

76W 388 79.2 90 18.4 10 2.0 2 0.4 490

76Y 487 77.3 119 18.9 19 3.0 5 0.8 630

948 474 77.4 116 19.0 14 2.3 8 1.3 612

Total 7,675 1,527 109 119 9,430
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Table 3.2 ',

Number and Percentage of Cases With Incomplete Job Knowledge Data•
for Each Batch A MOS .

Less More
No Data Than 10% Than 10% All Data ,.
Missing Missing Missing missinqgI

Total..

MOS No. % No. %, No. ?1 No. % Number ".

11B 506 72.1 180 25.6 7 1.0 9 1.3 702"..

-#,.-#-

13B 460 69.0 180 27.0 17 2.6 10 1.5 667 ".r
19E 350 69.6 115 22.9 30 6.0 8 1.6 503
31C 304 83.1i 24 6.6 31 8.5 7 1. 9 366
63B 481 75.5 120 18.8 26 4.1 10 1.6 637
64C 533 77.7 141 20.6 5 0.7 7 1.0 686
71L 395 76.8 107 20.8 6 i1.2 6 1.2 514' "
91A 428 85.4 59 11.8 9 1.8 5 1.0 501.-,,,L
95B 595 86.0 74 10.7 21 3.0 2 0. 3 692
TotalI 4,052 1,000 152 64 5,268 -'-,

-.-.:.

Table 3.3 '." -

Number and Percentage of Cases With Incomplete Hands-On Data a
for Each Batch A MOS

Less More
No Data Than 10% Than 10% All Data .
Missing Missing Missing Missing

Total
MOS No. No. % No. % No. % Number

11B 188 26.8 471 67.1 30 4.3 13 1.8 702
13B 184 27.6 351 52.6 17 2.6 18 2.7 667
19E 341 67.8 131 26.0 18 3.6 13 2.6 503
31C 2 0.6 228 62.3 125 34.2 11 3.0 366
63B 135 21.2 380 59.6 106 16.6 16 2.5 637
64C 132 19.2 433 63.1 112 16.3 9 1.3 686
71L 244 47.5 218 42.4 46 9.0 6 1.2 514
91A 346 69.1 145 28.9 5 1.0 5 1.0 501 p

95B 326 47.1 308 44.5 56 8.0 2 0.3 692
Total 4,898 2,665 612 63 5,268
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Table 3.4

Percentage of Cases With Missing Data by Rating Instrument, Using Combined
Supervisor and Peer Ratings (All MOS: N = 9,430)

No Data 1-10% Data More Than 10% All Data
Instrument Missing Missing Missing Missing

Army-Wide BARSa 98.3 0.2 0.0 1.5

MOS-Specific BARS 97.0 0.3 0.9 1.8

Task Ratings 66.2 11.2 20.1 2.4

Combat Prediction 98.3 0.1 0.1 1.5

All Instruments 66.0 18.7 3.8 1.5

aBARS : Behaviorally Anchored Rating Scale.

Zs

Table 3.5

Percentage of Cases With Missing Data by Rating Instrument, for
Supervisor Ratings Only (All MOS: N - 9,430) '-.-

No Data 1-10% Data More Than 10% All Data

Instrument Missing Missing Missing Missing_"

Army-Wide BARSa 90.3 0.9 0.3 8.5

MOS-Specific BARS 82.7 2.3 5.3 9.8

Task Ratings 30.2 13.5 45.3 10.9

Combat Prediction 89.4 1.8 0.2 8.6

All Instruments 29.2 50.0 12.3 8.4

aBARS = Behaviorally Anchored Rating Scale. -.
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Table 3.6

Percentage of Cases With Missing Data by Rating Instrument, for
Peer Ratings Only (All MOS: N = 9,430)

No Data 1-10% More than 10% All Data
Instrument Missinq Missing Missing Missing

Army-Wide BARSa 91.0 0.4 0.2 8.4

MOS-Specific BARS 88.9 0.5 1.3 9.3

Task Ratings 48.1 11.0 30.0 11.0

Combat Prediction 90.4 0.9 0.2 8.6

All Instruments 47.5 34.2 9.9 8.4

aBARS = Behaviorally Anchored Rating Scale. -

Table 3.7 shows the amount of missing job task ratings (Batch A MOS)
and common task ratings (CTR) (Batch Z MOS) data by MOS. There was
considerable variation across MOS. For some MOS (e.g., MOS 12B, Combat
Engineer; MOS 16S, MANPADS Crewman), data completeness levels were very
high. However, for MOS where soldiers tend to work in isolation from other
soldiers in their MOS and tend to perform only a subset of the tasks rated,
the incidence of missing data was significantly higher. The best example is
MOS 71L, Administrative Specialist, in which ratings data were complete for
only 24 percent of the subjects.

From the results presented thus far, it might be tempting to donclude
that, except for the JTR/CTR data, missing data were not a significant .
problem in analyses of the Project A CV data. Figure 3.2 indicates that
this is not the case. The figure shows the number of Batch A soldiers with '.
different patterns of complete and missing data across the four performance
measurement methods. Fewer than 15 percent of the cases in the entire
sample have complete data for all four methods. If the ratings data are set
aside, there are still fewer than 25 percent of the subjects with complete
HO, JK, and SK data. Similarly, ignoring the HO data still leaves about 42
percent of the CV subjects with complete data on the remaining measures.
Whether or not the sample of soldiers with complete data is representative
of the target population, the sheer loss of statistical power associated
with such a reduction in sample size would be unacceptable.

Since the administrative measure did not include a large number of
component parts, only single scores were obtained for each soldier on these
measures. Physical Readiness scores were missing for 10 to 15 percent of,
the examinees. Similarly, Promotion Rate Deviation scores were missing for
about 15 percent, primarily because of problems in retrieving accession file
information needed to compute time in service. Only a small percentage of
scores were missing on the other administrative measures.
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Table 3.7
O

Percentagea of Cases With Missing Task Ratings by MOS, Using Combined
Supervisor and Peer Ratings

No Data 1-10% More than 10% All Data Total

MOS M4issing Missing Missing Missing N

Batch A A,

liB 71.5 14.4 12.4 1.7 702

13B 75.4 6.4 17.5 0.6 667

19E 68.8 14.5 16.3 0.4 503

31C 56.3 16.4 24.6 2.7 366

63B 63.3 11.0 22.9 2.8 637 . .

64C 60.5 9.9 27.0 2.6 686

71L 23.9 18.3 53.9 3.9 514

91A 60.7 13.2 25.4 0.8 501

95B 70.4 11.8 17.6 0.1 692

Batch B

12B 93.3 3.1 2.4 1.1 704

16S 91.5 5.3 3.2 0.0 470

27E 74.2 6.8 18.4 0.7 147

51B 84.3 5.6 8.3 1.8 108

54E 73.7 12.2 10.4 3.7 434

55B 69.4 12.7 16.2 1.7 291

67N 62.3 13.8 22.8 1.1 276

76W 61.2 14.5 20.2 4.1 490

76Y 49.0 11.6 31.4 7.9 630

94B 59.2 10.5 25.2 5.2 612

All MOS 66.2 11.2 20.2 2.4 9,430 O

apercentages do not add to 100 due to rounding error.
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Complete Comp SK Miss SK Missing
SK JK Miss JK Comp JK SK JK TOTAL

Complete HO & RA 772 189 122 58 1,141
14.6% 3.6% 2.3% 1.1% 21.7%

Comp HO Miss RA 526 130 72 29 757
10.0% 2.5% 1.4% 0.6% 14.4%

Miss HO Comp RA 1,436 364 215 125 2,140
27.3% 6.9% 4.1% 2.4% 40.6%

Missing HO & RA 784 241 125 80 1,230
14.9% 4.6% 2.4% 1.5% 23.4%

TOTAL 3,518 924 534 292 5,268
66.8% 17.5% 10.1% 5.5% 100.00

NOTE: HO = Hands-On; SK = School Knowledge; JK = Job Knowledge; RA = Rating

Figure 3.2. Number and percentage of cases with complete data for each
combination of criterion instruments: Batch A. S

TREATMENT OF MISSING DATA

The processing of missing data was approached in two stages. In the
first stage, we focused on one instrument at a time and dealt with only
those subjects for whom a small amount of data was missing on the instrument
under consideration. In the second stage, we formulated procedures for
dealing with subjects for whom all or a high percentage of the data were
missing on a given instrument.

Stage I: Missing Data Within Each Instrument

Amount of Missing Data Permitted. The first step was to decide how
much missing data was too much. The frequency of missing data formed
somewhat of a bimodal distribution. Most soldiers had only a few missing >'4K

steps, items, or scales, while a smaller number of soldiers had all or
nearly all elements missing. For each instrument, we made a judgment about
where to conservatively set the dividing line. For cases with minimal
missing data, we would take steps to fill in missing values so as to be able
to compute performance scores on that instrument. For cases with
significant amounts of missing data, we would not attempt to compute
performance scores for the instrument in question.

4,
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In general, we sought to retain 90-95 percent of the soldiers tested in
each MOS, but to eliminate cases with more than 10 percent elements missing. ,*

For the written tests (JK and SK), a cutoff of 10 percent missing would
still retain well over 95 percent of the subjects in each MOS. For hands-on S
and each of the rating instruments, a slightly more liberal cutoff of 15
percent missing was chosen as the best balance between the desire to retain
most of the cases and the desire to limit strongly the number of values that
must be imputed to achieve complete data. For the hands-on data we adopted
a two-stage rule. For each task tested, a task score was generated only if
no mere than 15 percent of the steps were missing. We then computed overall
hands-on scores only if no more than three task scores (no more than four
task scores for MOS 31C and MOS 63B, where we had relatively small samples)
were missing.

Elimination of Random Responders. In consultation with our advisory
groups, we developed rules for identifying and eliminating "unreliable" or
random responders on each instrument.

For the written tests, a random response index was defined as the
correlation between the item score (1 for correct and 0 for incorrect) and
item difficulty (expressed as proportion of subjects who answered the item
correctly). For most examinees this correlation was positive, since
subjects tended to get the easier items correct and miss the more difficult
items. For a few examinees this correlation was essentially zero,
suggesting random responding. For these subjects, all of their responses
for that particular instrument were classified as missing.

For the hands-on data, random responding was not a concern. The data
sheets were filled out by trained (and monitored) NCOs and not by the
examinees themselves. There was no indication that any subjects
intentionally responded poorly or randomly in front of the NCO scorers. No
screening for unreliable responses in the hands-on data was conducted.

For the rating data, our concern was for unreliable raters rather than
unreliable examinees. Reliability indexes were constructed for each rater
by comparing the ratings made by an individual with the average of all other I
raters' ratings of the same soldiers on the same scales. Both mean
difference and correlational indexes were used in identifying outliers among '
the raters.

Establishment of Separate Tracks to Account for Equipment Differences.
For several MOS, the hands-on scoring differed for different equipment. To
achieve comparable scores across these equipment differences, the examinees
were separated into "tracks" corresponding to the different variations in
equipment. (For Military Police, for example, females used and were tested
on a .38 caliber hand gun while males used and were tested on a .45 caliber
hand gun.) Minimal differences were found between track samples on those
tasks that were scored the same. Consequently, scores for each track were
standardized to have a mean and standard deviation that matched the original
overall mean for the score in question.
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Number of Subjects Dropped for Missing Data or Unreliable Responses.
Table 3.8 shows the number of cases deleted for the SK tests because of too
much missing data and/or because of apparent random responding. Table 3.9
shows similar results for the JK tests, and Table 3.10 shows the number of
cases deleted due to too much missing data on the HO tests.

Table 3.8'-

Number of Cases With School Knowledge Data Deleted Because of
Too Much Missing Data or Random Response

Missing
More than Random Total Total Percent

MOS 10% Responses Both Dropped N Dropped

Batch A

lIB 2 8 0 10 694 1.4 -.
13B-S 3 10 0 13 536 2.4
13B-T 2 2 0 4 117 3.4
19E 4 6 0 10 495 2.0 c:
31C 1 5 0 6 355 1.7

oS

63B 10 5 0 15 627 2.4 -

64C 3 7 0 10 679 1.5
71L 3 5 0 8 501 1.6
91A 2 5 0 7 486 1.4
95B 4 9 0 13 687 1.9

0

Batch B

12B 5 11 0 16 698 2.3
16S 0 1 0 1 469 0.2
27E 2 3 0 5 147 3.4 S
51B 4 0 1 5 107 4.7
54E 2 4 0 6 432 1.4

55B 15 1 0 16 289 5.5
67N 5 0 0 5 276 1.8
76W 9 5 1 15 488 3.1 
76Y 19 10 0 29 625 4.6
94B 14 20 0 34 604 5.6

-, - -. . .* .U.U ~ * ." -.... . - .- .". .', " .. ." ' - " . """ . ", -



Table 3.9

Number of Cases With Job Knowledge Data Deleted Because of
Too Much Missing Data or Random Response I

Missing
More than Random Total Total Percent

MOS 10% Responses Both Dropped N Dropped

11B 9 6 0 15 693 2.2
13B 16 1 1 18 657 2.7 " '
19E 29 6 1 36 495 7.3
31C 31 2 0 33 359 9.2

63B 26 4 1 31 627 4.9
64C 7 4 0 11 679 1.6
71L 6 1 0 7 508 1.4
91A 9 4 0 13 496 2.6
95B 22 3 0 25 690 3.6

Table 3.10

Number of Cases With Hands-On Data Deleted Because of
Too Much Missing Data

MOS Cases Deleted Percent Dropped

11B 8 1.2
13B 37 5.7
19E 16 3.4
31C 14 4.1

63B 52 9.1 d. "

64C 37 5.5
71L 14 2.8
91A 0 0.0
95B 25 3.6 'i.

. 4
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Elimination of unreliable raters did not result in the loss of rating
data for any individual subjects. In all cases where raters were
eliminated, other raters provided data on these subjects. (Where there were
no other raters, the rater in question was not eliminated because there was
no basis for estimating the reliability of the ratings.)

Imputation of Missing Values. After dropping subjects judged to be
random responders and eliminating cases with too much missing data, values
for the remaining missing data were imputed in such a way that total scores
could be computed.

Several options for imputing scores were considered. The first was to
compute the subject's mean on the variables that were present and then
substitute this mean for each of the missing variables. This is equivalent
to defining the total score as the mean of the values present. The problem
with this approach was that items and steps differed considerably in
difficulty. Systematic bias could be introduced by substituting the
examinee's mean where data were missing.

The second option was to substitute the variable (item, step, scale)
mean for all missing values on that variable. This option was rejected
because it would reduce individual differences. Subjects performing at
different levels should have different estimates for the missing items.

The option used to fill in missing values was a procedure that had been -

developed for the National Center for Education Statistics (now the Center
for Education Statistics) known as PROC IMPUTE (Wise & McLaughlin, 1980).
Several features of PROC IMPUTE made it preferable to other readily
available options for filling in the missing CV values.

First, PROC IMPUTE uses regression estimates to predict missing
values. Each missing value is predicted from other values for the subject
in question so that individual differences are retained. The regression
coefficient and intercept vary from item to item so that differences in item
difficulty are also reflected in the predicted values.

Second, PROC IMPUTE adds a random variable with variance equal to the
error of estimate for predicting the missing value. If such a random
variable is not added, the imputed values are more highly correlated with
values on other variables in comparison with nonimputed values.

Third, PROC IMPUTE employs a sequential strategy that maintains
relationships between variables when more than one value is imputed for the
same examinee. A two-stage approach is used, with the first variable
imputed from nonmissing values. The second (and subsequent) variable(s) is
imputed from the nonmissing values plus the imputed value for the first
variable. After all initial imputations, values are reimputed in a second
pass where all of the initially imputed values participate in the
reimputation of each missing value.
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Finally, PROC IMPUTE models nonlinear relationships between the
predicted and actual values. If the actual values are discrete, PROC IMPUTE
provides discrete values for the missing elements as well. Table 3.11
illustrates the final step in PROC IMPUTE. The predicted values were
divided into six equal intervals to define predicted "levels". At each
predicted level there were from 61 to 92 cases for whom actual technical
skill ratings were available. The distribution (in percentages) of actual
scores for each predicted level is shown. For each soldier with a missing
technical skill rating, a predicted level is computed. (Actually, the
program interpolates between predicted levels.) A uniformly distributed
random number between 0 and 100 is generated and mapped onto the actual ,...

levels, using the cumulative distribution of actual scores for the predicted
level. (Again the program actually interpolates between levels.) The
actual level scores are then transformed back to the original units.

Table 3.11

Distribution of Technical Skill Ratings for
Each Predicted Level A

Percent at Each Actual Level
Predicted Total No. Level Level Level Level Level

Level of Cases 1 2 3 4 5

1 67 15 57 18 0 0
2 61 0 21 77 2 0
3 92 0 7 65 28 0

4 89 0 0 40 59 1 S

5 92 0 0 8 91 1

6 71 0 0 3 52 45

PROC IMPUTE was used in all instances except one. For the written
tests, a distinction was made between internal omissions (prior to the last
item answered) and items that were not reached (omissions after the last
item answered). For internal omissions, we assumed that the examinee did
not know the answer and we substituted a score equal to the guessing rate
(e.g., .2 for a 5-option item). If the actual proportion passing the item
was lower than the guessing rate, the proportion passing was used instead
of the guessing rate. We made no assumptions regarding items not reached
since the examinee may not have had time to demonstrate knowledge of the
item. Items not reached were imputed with PROC IMPUTE, as were all missing
hands-on steps and rating scales. 5
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Tables 3.12, 3.13, and 3.14 show the changes in summary statistics that
resulted from the Stage I screening and imputations for three different MOS.
Initial totals were computed using means of available data. The sample
sizes dropped slightly due to screening out random responders and cases with
too much data missing. Only small changes in means, standard deviations,
reliabilities, and correlations resulted from the Stage I procedures. (Mean
shifts for the first three scales should be compared against a standard
deviation of 10.0, while the three rating factors were on a 7-point scale
with a standard deviation of just under 1.0.)

Stage II: Missing Instrurmqnts

After cases were drcp ,ed or missing values were filled in on an
instrument-by-instrument basis, the next decision was whether to estimate
individual scores if only partial data were available for the individual.
Again after considerable consultation, we decided on a 50 percent rule. An
examinee had to have data on at least half of the instruments entering into
a particular performance construct before we would estimate a score on the
performance construct for that individual. Where 50 percent or fewer were
missing, PROC IMPUTE was again used to fill in the missing pieces.

Table 3.15 shows the number of soldiers in each MOS who had missing
values for each instrument after the imputations and screening were
completed.

In most instances, the number of missing cases was quite small (I or
2%). The chief exceptions were the two administrative measures noted
earlier. Administrative measures had not been included in the Stage I
imputation process because they do not include a large number of component
parts. While Physical Readiness test scores were missing for 10 to. 15 -

percent of the examinees, in most instances supervisor and peer ratings of
physical fitness were available for these same examinees. Similarly, while
Promotion Rate Deviation scores were missing for a significant number of
cases (15%), for the most part variation in promotion rates among first-
tour enlisted soldiers reflected instances where disciplinary problems led
to delays in promotions; such delays were predicted fairly well from ratings
of self-control and integrity and from the administrative index of
disciplinary actions.

Tables 3.16, 3.17, and 3.18 show changes in summary statistics that
resulted from Stage II imputations for the same three MOS illustrated
previously. Again, only small changes resulted. There was a slight drop in
hands-on means, because soldiers with missing hands-on scores tended to o
score well below average on other measures.
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Table 3.15 -.

Number of Cases Missing for Each Instrument

MOS

Measurea 1iB 13B 19E 31C 63B 64C 71L 91A 95B

Total N 702 667 503 366 637 686 514 501 692

Missing Hands-On 20 55 29 25 68 46 20 5 27
Missing Job Knowledge 24 29 44 40 41 18 13 18 29
Missing School Knowledge 18 28 18 17 25 17 21 22 18
Missing AW BARS 7 2 1 8 12 8 11 3 0 0
Missing MOS BARS 9 12 3 9 18 13 23 8 0 '
Missing Comb Pred 7 2 1 8 12 8 11 3 0,,

V,

Missing Al: Awards 14 24 13 13 11 12 14 11 4
Missing A2: Phys Red. 63 93 53 30 80 81 60 59 57
Missing A4: Arts. 15 23 28 16 14 11 14 15 14 4
Missing A5: Prom Rt 109 143 83 62 97 86 79 61 84

Total Complete 512 406 335 241 411 486 355 374 513
Percentage Complete 72.9 60.6 66.6 65.9 64.5 70.9 69.1 74.7 74.1

Final Counts After Stage II Imputation 0

Total N 693 656 490 356 615 675 506 492 686
Percentage of Original 98.7 98.4 97.4 97.3 96.6 98.5 98.4 98.2 99.1

aThe administrative measures are:

Al Awards and Certificates

A2 Physical Readiness

A4 Articles 15/Flag Actions

A5 Promotion Rate Deviation 4.,

Another administrative measure, the M16 qualification score, was carried in the
analysis for a while as a unique variable. However, since it could not
subsequently be demonstrated to possess any common variance, it was dropped from
the analysis and was not used in the later scoring of criterion factors.
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CONCLUDING COMMENTS

The decision rules and imputation procedures used with the CV data were 
.

successful in allowing development of performance scores for a high
proportion of the soldiers tested. Based on the available evidence, no
significant distortions seem to have been introduced while achieving this
goal. Relatively few values were imputed, and where imputation was
necessary it was carried out systematically and with a clear rationale.

The apparent ease with which imputation procedures were applied should
not, however, lead to relaxation of data collection procedures in the -

future. Lessons learned from investigation of the reasons for missing data
will be used to modify data collection procedures for the Project A -.

Longitudinal Validation, in order to further reduce the amount of missing
data.
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Chapter 4

DEVELOPMENT OF BASIC PREDICTOR SCORES FOR THE TRIAL BATTERY1

Three general principles, consonant with the theoretical and practical
orientation that had been employed since the inception of Project A, guided
the development of the Predictor Trial Battery:

1. Maximize the heterogeneity of the battery by retaining measures
of as many different constructs as possible.

2. Maximize the chances of incremental validity and classification

efficiency.

3. Retain measures with adequate reliability.

Taking into account all the information accumulated from development
and testing activities, the 6.5-hour Pilot Trial Battery used in the field
tests was reduced to the 4-hour Trial Battery for use in Concurrent
Validation. Decisions on the final revisions were made in a series of
meetings attended by the project staff and the Scientific Advisory Group.
Considerable discussion was generated at these meetings, but the group was
able to reach a consensus on the reductions and revisions to be made. Table
4.1 shows the array of measures that made up the CV Trial Battery. (See
Peterson, 1987, for a complete description of all research activities
leading up through the development of the Trial Battery.)

PSYCHOMETRIC PROPERTIES OF THE TRIAL BATTERY

As described in Chapter 2, the Trial Battery was administered to 9,500
MOS incumbents in the Concurrent Validation sample. Test-retest data (2-
week interval) were also collected on a subset of about 500 soldiers.

A total of 69 scores were generated from the Trial Battery. Forty- J_
three of these came from the non-cognitive inventories--Assessment of
Background and Life Experiences (ABLE), the Army Vocational Interest Career
Examination (AVOICE), and the Job Orientation Blank (JOB), which had been
included in the AVOICE for the Trial Battery. Six scores came from the six
paper-and-pencil, cognitive tests. For the computer-administered tests, a
number of alternative methods of scoring, such as slopes, intercepts, and
slightly different methods of computing means (priority, different
procedures for trimming items before computing means), were evaluated.

•V.

iThis chapter is based on excerpts from two papers: (a) Identification of
Predictor Constructs and Development of New Selection/Classification Tests,
by Norman G. Peterson, Leaetta M. Hough, Marvin D. Dunnette, Rodney L.
Rosse, Janis S. Houston, Jody L. Toquam, and Hilda Wing; (b) Project A
Validity Results: The Relationship Between Predictor and Criterion Domains,
by Jeffrey J. McHenry, Leaetta 1.. Hough, Jody L. Toquam, Mary Ann Hanson, and
Steven Ashworth.
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Table 4.1

Description of Measures in the Predictor Trial Battery

Time Limit
COGNITIVE PAPER-AND-PENCIL TESTS Number of Items (minutes)

Reasoning Test 30 12
Object Rotation Test 90 7.5
Orientation Test 24 10
Maze Test 24 5.5
Map Test 20 12
Assembling Objects Test 32 16

COMPUTER-ADMINISTERED TESTS Number of Items Approximate Time

Demographics 2 4
Reacation Time 1 15 2
Reaction Time 2 30 3
Memory Test 36 7
Target Tracking Test 1 18 8
Perceptual Speed and Accuracy Test 36 6
Target Tracking Test 2 18 7
Number Memory Test 28 10
Cannon Shoot Test 36 7
Target Identification Test 36 4
Target Shoot Test 30 5

NON-COGNITIVE PAPER-AND-PENCIL Approx imate
INVENTORIES Number of Items Time

Assessment of Background and Life 209 35
Experiences (ABLE)

Army Vocational Interest Career 176 20
E.'amination (AVOICE)

Generally speaking, the scores selected for additional analyses were those
that were most reliable and could be interpreted in a straightforward way.

Table 4.2 shows Ns, means, standard deviations, reliabilities, and
uniqueness (from ASVAB) coefficients for scores on the cognitive, paper-
and-pencil tests. Tables 4.3 and 4.4 show similar data for the computer-
administered tests. Tables 4.5, 4.6, and 4.7 show similar data for the
ABLE, AVOICE, and JOB scale scores (uniqueness coefficients are not shown
for these instruments, but range from .40 to .88, with a median U2 of .79
for ABLE, .80 for AVOICE, and .57 for JOB).
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Table 4.2

Concurrent Validity Data Analysis: Statistics for Paper-and-Pencil
Cognitive Tests

Split- Test
Half Retest
Reli- Reli- Uniqueness

Test N Mean So abilitva ability Estimate

Assembling Objects 9,343 23.3 6.71 .91 .70 .65

Object Rotation 9,345 62.4 19.06 .99 .72 .81

Maze 9,344 16.4 4.77 .96 .70 .74

Orientation 9,341 11.0 6.18 .89 .70 .60

Map 9,343 7.7 5.51 .90 .78 .46

Reasoning 9,332 19.1 5.67 .87 .65 .53

aSplit-half rcliability estimates were calculated using the odd-even

procedure with the Spearman-Brown co':-ection for test length.

bTest-retest reliability estimates are based on a sample of 468 to 487

subjects.
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Table 4.3

Concurrent Validity Data Analysis: Statistics for Computerized
Psychomotor Tests •

Odd- Test-
Even Retest Unique-
Reli- Reli- ness

Measure N Meana SD ability abilityb Estimate

Target Tracking 1

Mean Log 9,251 2.98 .49 .98 .74 .82
(Distance + 1)

Target Tracking 2

Mean Log 9,239 3.70 .51 .98 .85 .79
(Distance + 1)

Target Shoot

Mean Log 8,892 2.17 .24 .74 .37 .70
(Distance +1)

Mean Time to Fire 8,892 235.39 47.78 .85 .58 .78

Cannon Shoot

Mean Absolute Time 9,234 43.94 9.57 .65 .52 .56 %,-

Discrepancy

aTime-to-fire and time-discrepancy measures are in hundredths of seconds.
Logs are natural logs.

bTest-retest reliability estimates are based on sample sizes of 468 to 487.
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Table 4.4

Concurrent Validity Data Analysis: Statistics for Computerized Cognitive
Perceptual Tests S

Odd- Test-
Even Retest Unique-
Reli- Reli- ness

Measure N Meana SD ability ability b Estimate

Simple Reaction Time (SRT)

Decision Time Mean 9,255 31.84 14.82 .88 .23 .87
Proportion Correct 9,255 .98 .04 .46 .02 .44

Choice Reaction Time (CRT)

Decision Time Mean 9,269 40.93 9.77 .97 .69 .93
Proportion Correct 9,269 .98 .03 .57 .23 .55

Short-Term Memory (STM)

Decision Time Mean 9,149 87.72 24.03 .96 .66 .93
Proportion Correct 9,149 .89 .08 .60 .41 .55

Perceptual Speed & Accuracy (PSA)

Decision Time Mean 9,244 236.91 63.38 .94 .63 .92

Proportion Correct 9,2,14 .87 .08 .65 .51 .61 ,

Target Identification (TID)

Decision Time Mean 9,105 193.65 63.13 .97 .78 .83
Proportion Correct 9,105 .91 .07 .62 .40 .59

Number Memory

Final Response Time 9,099 160.70 42.63 .88 .62 .67
Mean
Input Response Time 9,099 142.84 55.24 .95 .47 .85
Mean

Operations Response 9,099 233.10 79.72 .93 .73 .66
Time Meanc
Proportion Correct 9,099 .90 .09 .59 .53 .39

SRT-CRT-STM-PSA-TID

Pooled Mean Movement 8,962 33.61 8.03 .74 .66 .71
TimeC

aTimes are given in hundredths of seconds.

bN 460 -479 for test-retest correlations.

cCoefficient Alpha reliability estimates.
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Table 4.5

ABLE Scale Statistics for Total Groupa: Trial Battery

Median Internal
Item- Consis- Test-
Total tency Retest

No. Corre- Reli- Reli- b
ABLE Scale Items N Mean SD lation ability abilityb

(Alpha)
Substantive Scales

Emotional Stability 17 8,522 39.0 5.45 .39 .81 .74
Self-Esteem 12 8,472 28.4 2.70 .39 .74 .78
Cooperativeness 18 8,494 41.9 5.28 .39 .81 .76 •
Conscientiousness 15 8,504 35.1 4.31 .34 .72 .74

Nondelinquency 20 8,482 44.2 5.91 .36 .81 .80
Traditional Values 11 8,461 26.6 3.72 .36 .69 .74
Work Orientation 19 8,498 42.9 6.06 .41 .84 .78
Internal Control 16 8,485 38.0 5.11 .39 .78 .69 S

Energy Level 21 8,488 48.4 5.97 .38 .82 .78 ..
Dominance 12 8,477 27.0 4.28 .44 .80 .79
Physical Condition 6 8,500 14.0 3.04 .60 .84 .85

Response Validity Scales

Unlikely Virtues 11 8,511 15.5 3.04 .34 .63 .63
Self-Knowledge 11 8,508 25.4 3.33 .36 .65 .64 -.

Non-Random Response 8 8,559 7.7 0.59 .30
Poor Impression 23 8,492 1.5 1.85 .20 .63 .61

aTotal group after screening for missing data and random responding.

bN = 408 - 412 for test-retest correlation (N = 414 for Non-Random Response

test-retest correlation).

5-
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Table 4.6

AVOICE Scale Statistics for Total Groupa: Trial Battery

Median Internal
Item- Consis- Test-
Total tency Retest

No. Corre- Reli- Reli-
AVOICE Scale Items N Mean SD lation ability abilityb

(Alpha)

Clerical/ 14 8,463 39.6 10.81 .67 .92 .78
Administrative -'

Mechanics 10 8,382 32.1 9.42 .80 .94 .82 6
Heavy Construction 13 8,488 39.3 10.54 .68 .92 .84
Electronics 12 8,359 38.4 10.22 .70 .94 .81
Combat 10 8,466 26.5 8.35 .65 .90 .73

Medical Services 12 8,364 36.9 9.54 .68 .92 .78 * dS

Rugged Individualism 15 8,396 53.3 11.44 .58 .90 .81
Leadership/Guidance 12 8,444 40.1 8.63 .62 .89 .72
Law Enforcement 8 8,471 24.7 7.37 .65 .89 .84
Food Service - 8 8,472 20.2 6.50 .67 .89 .75
Professional

Firearms Enthusiast 7 8,397 23.0 6.36 .66 .89 .80
Science/Chemical 6 8,468 16.9 5.33 .70 .85 .74
Drafting 6 8,493 19.4 4.97 .66 .84 .74
Audiographics 5 8,473 17.6 4.09 .69 .83 .75
Aesthetics 5 8,413 14.2 4.13 .59 .79 .73

Data Processing 4 8,224 14.0 3.99 .78 .90 .77
Food Service - 3 8,304 5.1 2.08 .54 .73 .56
Employee

Mathematics 3 8,421 9.6 3.09 .78 .88 .75
Electronic 6 8,403 18.4 4.66 .60 .83 .68
Communications
Warehousing/Shipping 2 8,407 5.8 1.75 .44 .61 .54

Fire Protection 2 8,431 6.1 1.96 .62 .76 .67
Vehicle/Equipment 3 8,378 8.8 2.65 .51 .70 .68
Operator

aTotal group after screening for missing data and random responding.

bN = 389 - 409 for test-retest correlation.
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Table 4.7

JOB Scale Statistics for Total Groupa: Trial Battery

Median InternaT
Item- Consis-
Total tency

No. Corre- Reli-
JOB Items N Mean SD lation ability(Alpha)

Job Security 10 7,809 43.6 4.51 .54 .84

Job Pride 5 7,817 21.6 2.33 .43 .67

Serving Others 3 7,784 12.1 1.83 .52 .66

Autonomy 4 7,817 15.1 2.29 .31 .50

Routine 4 7,707 9.6 2.30 .25 .46

Ambition 3 7,751 12.4 1.63 .35 .49

aTotal group after screening for missing data and random responding. 5

As these tables show, the battery possesses excellent psychometric
properties with the exception of low reliabilities on a few computer-
administered test scores. As anticipated, these low reliabilities tend to
be characteristic of the proportion of correct scores. That is, the items S
can almost always be answered correctly if the examinee takes enough time
and this situation operates to severely restrict the range on the proportion
correct scores. However, it increases the variance (and reliability) on the
decision time scores.

At this stage our progress toward the original objectives of
predictor measurement in Project A seemed to be as follows:

1. Identify "best bet" measures. This objective has been met. As
described in earlier reports, we sifted through all the available
literature (Hough, 1986; McHenry & Rose, 1986; Toquam, Corpe,
Dunnette, & Keyes, 1986). We then translated the information onto 0
a common form that enabled us to evaluate constructs and measures
in terms of several psychometric and pragmatic criteria. The
results of that effort fed into the expert judgment process wherein
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35 personnel psychologists provided the data necessary to develop
our first model of the predictor space. After further review by / ,
experienced researchers in the Army and the Scientific Advisory
Group, a set of "best bet" constructs was identified. We also made
some field visits to observe combat arms jobs first-hand. All of %
this information contributed to the development of new measures.

2. Develop measures of "best bet" predictors. This objective was
accomplished by following the blueprint provided from the first
objective. We carried out many tryouts of these measures as they
were developed. The Trial Battery is the outcome of meeting this
objective.

3. Estimate reliability and vulnerability of measures. Analyses to
date indicate that the new measures are psychometrically sound and
can be protected from various sources of measurement problems.
However, additional research on the effects of response biases, and
on ways to account for such effects, is necessary before the tests
are used operationally.

4. Determine the interrelationships between the new measures and
current pre-enlistment measures. The data collected to date show 0
that a considerable proportion of the reliable variance of the new
measures is not shared with the ASVAB, and that the across-domain
covariance is low (e.g., the new cognitive measures have low
correlations with the non-cognitive measures).

FORMATION OF PREDICTOR COMPOSITES

The preliminary analyses of the new Trial Battery predictor tests
indicated that reliable predictor scores could be computed from the six
spatial tests (i.e., the paper-and-pencil, cognitive tests), the 10
computerized tests, and the temperament, vocational interest, and job reward
inventories (Peterson et al., 1987). In addition, scores from the nine
ASVAB subtests were available from Army records. Table 4.8 shows how th ,,
predictor scores were distributed among various domains within the predictor
space. The ASVAB subtests measured nine cognitive abilities. The paper-
and-pencil cognitive tests measured six different aspects of spatial
ability. The 10 computerized tests yielded 20 measures of perceptual-
psychomotor abilities. The ABLE provided measures of 11 temperament/
biographical traits. The AVOICE assessed 22 vocational interests. Finally,
the JOB measured six types of job reward preferences.

Several problems precluded using these 78 scores directly in the
Project A validity analyses. First, as Table 4.9 shows, the number of
subjects with complete predictor and criterion data within the nine target
Project A jobs ranged from 289 for Single Channel Radio Operator (MOS 31C)
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Table 4.8

Assessment of the Selected Measures With Reference to the Predictor Space

Number
of

Test Number of
or Scale Composite

Predictor Domain Measuresa Scores Scores

General Cognitive Armed Services Vocational 9 Subtests 4
Ability Aptitude Battery (ASVAB)

Spatial Ability Spatial Test Battery 6 Tests 1

Perceptual- Computerized Battery 20 Tests 6
Psychomotor Abilities ""

Temperament/ Assessment of Background 11 Scales b  4 S
Personality and Life Experiences (ABLE)

Vocational Army Vocational Interest 22 Scales 6
Interests Career Examination (AVOICE)

Job Reward Job Orientation Blank (JOB) 6 Scales 3
Preferences

dAll measures except the ASVAB were developed specifically for Project A.

bThe ABLE included four additional response validity scales. P
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Table 4.9

Number of Subjects With Complete CV Data in the Nine Army Enlisted Jobs
Studied

Number
of

Enlisted Job MOS Incumbents

Infantryman lIB 491

Cannon Crewman 13B 464

Armor Crewman 19E 394

Single Channel Radio Operator 31C 289

Light Wheel Vehicle Mechanic 63B 478

Motor Transport Operator 64C 507

Administrative Specialist 71L 427

Medical Specialist 91A 392

Military Police 95B 597

to 597 for Military Police (MOS 95B) (Young, Harris, Hoffman, & Houston,
1987). Even for Military Police, the ratio of subjects to variables was
only 8:1. Our intent was to use multiple regression to estimate the
correlation between the predictors and job performance constructs. However,
the obtained ratio is far less than the ratio of 10:1 that many statis-
ticians regard as the minimum necessary to obtain stable estimates of
multiple regression coefficients and the coefficient of multiple correlation
R. Since we were faced with a fixed number of subjects, the only way to
improve this ratio was to reduce the number of predictor scores.

Second, scores from any of the predictor tests were highly inter-
correlated. For example, the average intercorrelation among the six Project
A spatial tests was .46. This multicollinearity results in unstable
estimates of multiple regression coefficients. This situation can be
remedied by combining the correlated test scores into a single composite.
To the extent that the tests are highly intercorrelated, the composite score
should contain all of the reliable variance included in any of the
individual test scores. Also, the composite should be more reliable than
any of the individual test scores, since it will be based on more items thanthe score from any single test.
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Because of these problems, the 78 predictor test and scale scores were
combined into 24 predictor composites before predictor-criterion relation-
ships were explored. With one exception (which will be noted below), these
composites were formed simply by summing standardized test or scale scores;
that is, in all instances but one, unit weights were used to compute
composite scores from test and scale scores.

Three principles guided the formation of composite scores. First, we
tried to keep the number of composites to a minimum. We expected that this
would increase the stability of all of the multivariate statistics we
intended to compute in exploring predictor-criterion relationships. Second,
we sought to maintain homogeneity of internal consistency within composites.
For guidance in this effort, we studied the intercorrelations among test or
scale scores. We also used principal components analysis to identify tests
or scales with similar patterns of factor loadings. We tended to group test
or scale scores with reasonably high intercorrelations and similar patterns
of factor loadings into the same composite; we expected that this practice (

would eliminate any problems associated with predictor multicollinearity.
Third, even if we found that two or more test or scale scores were
reasonably highly correlated and had similar patterns of factor loadings, we
grouped them into the same composite only if we expected that they would
have similar patterns of correlations with our job performance constructs.
Expert judgments of expected predictor-criterion relationships were
available to direct us in this task (Wing, Peterson, & Hoffman, 1984).

Figure 4.1 shows how the nine ASVAB subtests were combined into four
composite scores: Technical, Quantitative, Verbal, and Speed. In computing
the Technical composite score, the Electronics Information subtest received
a weight of one-half unit while the Mechanical Comprehension and Auto Shop
subtests received unit weights, because a factor analysis indicated that the
loading of the Electronics Information subtest on the Technical factor of
the ASVAB was only about one-half as large as the loading of the Mechanical 0
Comprehension and Auto Shop subtests.

As noted above, the six spatial tests were all highly intercorrelated.
Therefore, as Figure 4.2 shows, these six tests were combined into a single
composite score. V

Six composite scores were computed from the 20 perceptual-psychomotor
test scores from the computerized battery. These six composites were
Psychomotor, Complex Perceptual Speed, Complex Perceptual Accuracy, Number
Speed and Accuracy, Simple Reaction Speed, and Simple Reaction Accuracy.
Figure 4.3 shows how the 20 test scores were combined into these six
composites.

Four temperament composites were computed from the ABLE scales (see
Figure 4.4). The composites included Achievement Orientatio , .,

Dependability, Adjustment, and Phvsical Condition. Four of the 11 ABLE
scales were not included in any composite.
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656Figure 4.1. Formation of general cognitive ability composites from ASVAB ..
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Figure 4.2. Formation of spatial ability composite from spatial battery
test scores.
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Cannon Shoot Test (Time Score) et-AL

Target Shoot Test (Time To Fire)

Target Shoot Test (Log Distance) Psyhmto
Psychomotortr ig (gDtc

Target Tracking I (Log Distance)

Target Tracking 2 (Log Distance) e

Pooled Mean Movement Time

Short-Term Memory Test (Decision Time)1 F7
Perceptual Speed & Accuracy Test (Decision Time) Perceptual •

Speed

Target Identification Test (Decision Time)

Short-Term Memory Test (Percent Correct) Complex I

Perceptual Speed & Accuracy Test (Percent Correct) Perceptual

Target Identification Test (Percent Correct) Accuracy

Number Memory Test (Percent Correct) '

Number Memory Test (Initial Response Time) Number
Speed and

Number Memory Test (Mean Operations Response Time) Accuracy

Number Memory Test (Final Response Time) " "

Choice Reaction Time (Decision Time) Simple

Simple Reaction Time (Decision Time) jpeed RatOn

Choice Reaction Time (Percent Correct) Simple -

Ch l..-.-b.IReaction
Simple Reaction Time (Percent Correct) j Accuracy -

Note: One computer test score, Choice Reaction Time, Decision Time Minus

Simple Reaction Time Decision Time was not used in computing
composite scores.

Figure 4.3. Formation of perceptual-psychomotor ability composites from
computerized battery test scores.
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Figure 4.5 shows that six vocational interest composites were computed
from the 21 AVOICE scales. These composites were Skilled Technical,
Structural/Machines, Combat-Related, Audiovisual Arts, Food Service, and
Protective Services.

Finally, the six scales of the JOB were combined into three composites:
Organizational and Co-Worker Support, Routine Work, and Job Autonomy (Figure S.-
4.6).

CONCLUDING COMMENTS

All of our previous predictor score development efforts have produced a
description of applicant individual differences in terms of 24 basic scores.
These are the scores on which all subsequent predictor validation will be
based. They are portrayed in summary form in Table 4.10. The tests and
inventory scales from the Trial Battery which were used to form simple sum "A-
factor scores are listed under each factor title.
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Clerical/Administrative.

Medical Services

Leadership/Guidance

Sci ence/Chemi cal Skilled Technical

Data Processing a

Mathemati cs

Electronic Communi cati ons

Mechanics 0

Heavy Construction Structural/Machines

Electronics

Vehicl e/Equipment Operator

Combat 1I1
.Rugged Individualism Combat-Related

Firearms Enthusiast 1.1 1

Drafting

Audiographics Audiovisual Arts 9C.

Aesthetics .,

Food Service Professional I Food Service• -"

Food Service Employee I'.FoSrie
Law Enforcement 1"1

hi Protective Services .
Fire Protection "-"-

Figure 4.5. Formation of vocational interest composites from AVOICE scale
scores.
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Figure 4.6. Formation of job reward preference composites from JOB scale

scores.

71-'

' " w" ,,x ./ .,-/ ,.T,, . ,rW ,-,,- ,-,. ,, -,w,, ,,, : ',, ,,. . . , . ,, ,..,... ., ., . :. ... . . . ... ,,.;. _ ,... ., ...



%

Table 4.10 0'

Ability, Temperament, and Interest Factors Identified via Analysis of the
Concurrent Validition Data on 9,430 NOS Incumbents

FROM ASVAB SUBTESTS FROM NON-COGNITIVE INVENTORIES

Technical Factor Achievement Factor
Mechanical Comprehension Self-Esteem scale
Auto Shop Work Orientation scale
Electronics Information Energy Level scale

Quantitative Factor
Math Knowledge Dependability Factor
Arithmetic Reasoning Conscientiousness scale r,

Verbal Factor Non-delinquency scale
Verbal
General Science Adjustment Factor

Speed Factor Emotional Stability scale
Coding Speed
Number Operations Physical Condition Factor

Physical Condition scale
FROM PAPER-AND-PENCIL TESTS

Skilled Technical Interest Factor
Overall Spatial Factor Clerical/Administrative .
Assembling Objects Test Medical Services
Map Test Leadership/Guidance
Maze Test Science/Chemical
Object Rotation Test Data Processing
Orientation Test Mathematics
Figural Reasoning Test Electronic Communications %

FROM COMPUTERIZED MEASURES Structural/Machines Interest Factor
Mechanics

Psychomotor Factor Heavy Construction
Cannon Shoot Test (Time score) Electronics
Target Shoot Test (Time to fire) Vehicle/Equipment Operator
Target Shoot Test (Log distance)
Target Tracking 1 (Log distance) Combat-Related Interest Factor
Target Tracking 2 (Log distance) Combat 9
Pooled Mean Movement Time Rugged Individualism

Firearms Enthusiast
Perceptual Speed Factor

Short-Term Memory Test (Decision time) Audiovisual Arts Interest Factor
Perceptual Speed & Accuracy Test (Decision time) Drafting
Target Identification Test (Decision time) Audiographics

Aesthetics
Perceptual Accuracy Factor
Short-Term Memory Test (Percent correct) Food Service Interest Factor
Perceptual Speed & Accuracy Test (Percent correct) Food Service Professional L.

Target Identification Test (Percent correct) Food Service Employee

Number Speed/Accuracy Factor Protective Services Interest Factor
Number Memory Test (Percent correct) Law Enforcement
Number Memory Test (Initial decision time) Fire Protection 0
Number Memory Test (Mean operations time)
Number Memory Test (Final decision time) Preference for Organizational & Co-

worker Support
Simple Reaction Speed Factor Job Pride
Choice Reaction Time (Decision time) Job Security
Simple Reaction Time (Decision time) Serving Others

Ambition
Simple Reaction Accuracy Factor

Choice Reaction Time (Percent correct) Preference for Routine Work
Simple Reaction Time (Percent correct) Routine

Preference for Job Autonomy .

Autonomy

72

a &.. . - -- i :J a L.. . . . . . . S .. .. . . .'



Chapter 5
O

DEVELOPMENT OF PERFORMANCE CRITERION SCORES '.-.
FROM HANDS-ON AND KNOWLEDGE TESTS1

This chapter outlines the procedures used to formulate basic criterion
scores for the hands-on tests, job knowledge tests, and task rating scales
under development in Project A. To that end, we had two specific
objectives:

1. To prepare the data for analysis by eliminating extraneous sources -.-.*
of variance and

2. To combine the initial criterion scores into a shorter and more
usable list of aggregated criterion scores, for purposes of
modeling job performance (see Chapter 7).

DEFINITION OF TERMS

Certain terms used throughout this chapter have meaning that is
specific to the content. As an aid to an understanding of the processes
involved, the more critical terms are defined below:

Common task: A task drawn from the Soldier's Manual of Common Tasks.
These are typically basic soldiering tasks (first aid, personal
weapons, map reading, etc.) that are required of all soldiers,
regardless of MOS.

Hands-on component: The full set of hands-on performance task tests
for an MOS; consists of 14-17 task tests.

Job knowledge component: The full set of job knowledge tests for an
MOS; consists of 28-30 task tests.

Rating instrument: The full set of task rating scales for an MOS;
consists of 14-17 scales- The tasks included for each MOS are those
that are also tested in the hands-on component.

Task: A discrete set of behaviors performed to accomplish a single job
requirement; includes a situation with initiating cues and conditions,
the steps or activities that are to be performed, and the task -

standards that signal successful completion.

IThe materials in this chapter were drawn from Developing Basic Criterion S
Scores for Hands-On Tests, Job Knowledge Tests, and Task Ratings Scales, by .,'.

Charlotte H. Campbell. (HumRRO IR-PRD-87-15) (ARI Technical Report
in preparation).
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Task rating scalei A 7-point scale that deals with a single task. The
scale anchors are 1 = "Among the very worst," to 7 = "Among the very
best." A response point of 0 = "Not observed" is also available. S
Rating scales are filled out for each soldier by his or her peers and
supervisors.

Task test: A set of hands-on performance steps or written job
knowledge items that are focused on a single task. Hands-on steps
(from 4 to 62 per task) are scored GO or NO-GO by a trained scorer.
Job knowledge test items (from 2 to 16 per task) are multiple choice,
with one correct answer.

Technical task: A task that is central to the job of soldiers in an
MOS, and is typically unique to the MOS.

Test mode: Either hands-on or knowledge.

Track: A separate version of a hands-on or knowledge test prepared to
accommodate different types of equipment that may be used to perform
the same task.

MOS TASK-SPECIFIC CRITERION CONTENT

The content of each criterion measure and how it was developed are
described in detail in the Project A Annual Report for 1985 (Campbell,
1987). However, for reference -purposes, the task contents of the hands-on
tests and the job knowledge tests for the nine Batch A MOS are shown in
Appendix B.

As described in earlier reports, test content was generated by using
all available information to define a population of tasks for each MOS,
obtaining judgments by subject matter experts (SME) on several task
parameters, systematically sampling from the task population, and submitting 9i
task samples to multiple reviews by the proponent. Multiple-choice job %i%
knowledge test items were generated for 30 tasks per MOS, and hands-on test
stations were developed to test performance on 13-16 of these tasks per MOS. %
Supervisor and peer ratings were also obtained in an attempt to assess.:%
typical proficiency on the tasks that were also measured hands-on; that is,
how well did the individual typically perform a particular task back on the
job? ' -

ADJUSTMENT OF DATA

There were three known sources of variance in the data which we
considered extraneous: tracking, site differences, and test length.
Procedures were developed to adjust data to minimize the effects of these
sources of variance.

Hands-on tracked tests were prepared in one of three forms, depending " -

on how much the tracks differed. In some cases, where equipment variations •
required only minor differences in tne performance of a few hands-on steps,
or the omission of a few steps, the separate tracks were covered in a single
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version of the hands-on test. Where alternate steps were listed, the
soldier was scored on only those steps appropriate to his or her track;
where a few steps had to be omitted for one track, those steps were imputed.
(See Chapter 3.) V

In other cases, the procedures for performance differed for the tracks
but the number of scorable steps for the tracks was the same, and the
behavioral requirements and equipment configurations were very similar. In
these cases the decision was made to prepare the separate versions but to
consider them as equivalent; for each track, the soldier's percentage GO, or
number of steps GO, score was used without further equating.

In still other cases, equipment and procedures were so dissimilar that
we were not convinced that the behavioral requirements were the same across
the tracks, even though the tracks represented the jobs equally well. It was
apparent that there were likely to be level and dispersion differences in
the test scores that would reflect task difficulties rather than individual
differences among soldiers. For these tracked tasks, the scores were
standardized by reference to the other technical (as opposed to common)
tasks in the hands-on component for the MOS. -.5,

For the job knowledge tests, fewer tracked tests were needed because in -

most cases generic items could be prepared, without reference to specific
equipment models. Where tracked tests were developed, the scores on the .-
tracks were standardized by reference to the other technical tasks in the
job knowledge component for the MOS.

in the hands-on tests, sources of variance included not only the 7
individual differences among soldiers but also the test site, the soldier's o
unit (nestedu vLin test site), and the test scorer (also nested within
site). Initial analyses (see Hoffman, 1986) indicated that adjusting hands-
on scores for site differences, by standardizing across test sites, would
eliminate anomalies in the hands-on data.

A third reason for adjusting the hands-on scores was that hands-on task
tests varied widely in the number of scorable steps. Because we did not feel
that this aspect reflected the difficulty, complexity, or criticality of the
task, the step data were adjusted by weighting them as though each task had
14 steps (14 being the average number of steps per task across the nine
MOS). The adjusted step data were then used in analyses.

Job knowledge tests were much less variable, so no similar adjustment
to items was made.

STATISTICAL CHARACTERISTICS OF MEASURES

Table 5.1 shows the number of hands-on task tests and steps, the number
of job knowledge task tests and items, the number of rating scales, and the
range of raters per ratee among the scales for each of the nine MOS. These
are presented to support the statement of statistical characteristics of the
tests shown in Table 5.2 for each of the three measures for the nine MOS.
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Table 5.2

Statistical Characteristics of Hands-On Component, Job Knowledge Component,
and Rating Instruments for Nine MOS

Measure lIB 138 19E 31C 638 64C 71L 91A 958

Jo Knowledge Task Tests

Range of Test Means % 37.4- 34.4- 27.0- 30.0- 38.1- 26.8- 23.1 39.7- 24.5-
83.2 85.2 88.0 85.0 86.7 80.1 73.4 89.1 81.9

Range of Test SDs % 16.8- 15.7- 15.3- 15.6- 14.9- 15.1- 17.0- 16.0- 15.4-

35.6 38.5 27.2 33.6 41.5 32.9 39.1 30.8 44.0

Split Half - Tests r .89 .85 .89 .86 .87 .85 .82 .89 .84

Ccfoxnent Mean % 59.9 60.5 64.0 59.9 64.5 58.2 57.5 65.7 61.3

Cafient SD 11.4 10.6 9.4 10.3 10.8 9.9 10.2 10.0 8.7

Alpha .92 .91 .89 .91 .92 .89 .92 .92 .89 ,.- .,

Hands-On Task Tests

Range of Test Means 41.3- 23.8- 49.6- 50.3- 70.8- 37.1- 26.6- 52.1- 20.2-
94.5 90.8 96.7 85.2 94.7 89.3 83.9 88.0 84.5

Range of Test SDs % 9.7- 14.4- 5.2- 10.0- 12.0- 14.8- 16.5- 11.9- 10.3-

33.3 37.5 33.4 32.0 25.9 33.1 43.1 36.5 26.9

Split Half - Tests r .54 .75 .63 .79 .52 .64 .73 .60 .58

Coaponent Mean 0 56.2 61.5 75.4 70.1 84.5 71.5 58.9 71.4 70.2

Cczixnent SD 10.8 11.0 8.3 7.9 4.8 7.,6 8.5 7.5 6.3 :' :"

Alpha .85 .94 .85 .91 .75 .88 .87 .89 .82 e

Rating Scalesa

Range of Scale Means 4.37- 3.94- 4.22- 4.41- 4.43- 4.24- 4.51- 4.59- 3.75-
5.14 5.2B 5.37 5.23 5.29 4.99 5.45 5.48 5.32

Range of Scale SDs .67- .63- .64- .73- .70- .58- .86- .70- .63-
1.13 1.14 1.08 1.08 1.00 1.01 1.18 1.00 1.05

Instnuzent Mean 4.76 4.79 4.88 4.12 4.82 4.64 5.02 5.04 4.82

Instrument SD .57 .56 .53 .51 .58 .49 .60 .58 .53 0

Median Scale Reliabilit .38 .2 .33 .37 .36 .21 .29 .24 .37
(Intraclass Correlation",

acolbined supervisor and peer. 77
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For the hands-on component, statistics presented include the range of
the task test means and standard deviations, where task test scores consist
of the percentage of task steps scored GO, and task step scores have been b
adjusted for task test length. The component mean and standard deviation
are based on all steps, across the hands-on tests in the component, again
expressed as percentage of steps scored GO with steps adjusted for test
length. Two indexes of reliability are given: the corrected split-half
estimate using odd vs. even task test scores, and the component alpha
computed for each task test using step scores and pooled across tasks. In
this situation, coefficient alpha is biased upward since step scores are not
independent within tasks; however, they do give some indication that the
individual task tests are relatively homogeneous.

For the job knowledge component, the results are presented in a similar -

format. The individual task test means and standard deviations are S
expressed as percentage of items passed. The corrected split-half
reliability estimate is based on task test scores and the coefficient alpha
on item scores.

The task rating scale results include the range of scale means and
standard deviations, and the median of the scale reliabilities (intraclass
correlations) before ratings were imputed. The mean and standard deviation
across scales were computed after imputing.

For job knowledge and hands-on components, the level of difficulty and
estimates of reliability seem satisfactory, and there was no evidence of
extreme skew in the data. The task rating instrument was far less satis-
fying; the scale reliabilities were low, as was the average number of raters
per ratee.

CONSTRUCTION OF BASIC CRITERION SCORES

As we began development of a basic criterion scoring system for these
measures, there was general agreement that one score for each item, each
step, and each scale was too many, and that one score for each hands-on task
test (15), each job knowledge task test (30), each rating scale (30), and
each rater was likewise too many. Conversely, using only a written test
total score, a hands-on total score, and an average rating would mask
whatever differential task performance existed.

We explored two rational approaches in trying to reduce the number of
criterion scores derived from the hands-on tests, job knowledge tests, and
task rating scores. One approach concentrated on the functional
characteristics of the tasks, the other on the behavioral requirements.

Functional Categories

The task domains for each of the nine MOS, as defined by the Army
Occupational Survey Program (AOSP) task lists, were reviewed by the project
staff and tasks were clustered into a set of functional categories on the
basis of task content. Ten of the categories applied to all MOS and
consisted primarily of common tasks. In addition, each MOS, except for 11B
(Infantryman) and 64C (Motor Trasport Op:zator), had two to five
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MOS-specific categories. The ten common categories were sufficient to I.
account for all tasks in 118 and 64C. b..'

A.
After category definitions had been written, three members of the

project staff independently classified the 30 tasks in each MOS into one of
the ten common categories or into an MOS-specific category. For each MOS,
the three judges included the staff member who had primary responsibility
for developing the tests, and one person from each of the two offices where
tests were developed. All judges had been involved in test development.
The level of perfect agreement in the assignment of tasks to categories was
over 90 percent in every MOS. Disagreements were resolved by discussion and 0G.1

subsequent revision of the functional category definitions.

These same functional categories were used by the project staff
responsible for the school knowledge tests to sort items into content .
categories (Kuhn, Schultz, & Park, in preparation). After the training 0
performance test items had been categorized, discussions among project
staff led to further revisions in the category definitions. The resulting
set of categories was acceptable to both project teams as a way of
describing the functional characteristics of an MOS. .V

The functional category dcfinitions are presented in Figure 5.1 and the S
MOS task assignments to functional categories are shown in Table 5.3.

Judred Estimates of General Behavioral Requirements

After reviewing the literature on taxonomies for behavioral
requirements and job analyses, the project staff developed a set of four .
knowledge categories and two performance categories that we felt would
account for the critical differences in response capabilities required by
the hands-on steps and job knowledge items. These definitions are shown in
Figure 5.2.

Three project staff then independently sorted each of the hands-on
steps and job knowledge test items into one of the six categories. As with
the assignments to functional categories, for each MOS the three judges
included the staff member who had primary responsibility for developing the
tests, and one person from each of the two offices where tests were
developed. All judges had been involved in test development. The staff who
sorted the hands-on test items all had served as hands-on test managers
during the Concurrent Validation testing. The frequency of complete
agreement in category assignments among the judges averaged about 80 percent
for hands-on and job knowledge tests across the nine MOS. Disagreements ,'

were resolved via discussion among the three judges.

The distribution of hands-on tests and knowledge test items across the
six knowledge/performance categories is shown in Table 5.4.

e.
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Common Categories

First Aid
9

Consists of items whose primary purpose is to indicate knowledge about
how to sustain life, prevent health complications caused by trauma or
environmentally induced illness, including the practice of personal
hygiene. Includes all related diagnostic, transportation, and treat-
ment items except those items normally performed in a patient care 5..

facility. Includes items related to safety and safety hazards.

NBC

Consists of items whose primary purpose is to indicate knowledge about
performance when nuclear, biological, or chemical contaminants and
threats are present, planned, detected, or expected. Includes mainte-
nance and operation of clothing, gear, and equipment whose primary
purpose is to counter, protect, or detect NBC threats. Includes NBC
markers. Does not include first-aid treatment of contamination.

Weapons
S

Consists of items whose primary purpose is to indicate knowledge about
maintenance, preparation, and firing of small arms. Small arms are
defined as. sized weapons, including automatic weapons, up to and
including caliber .60 and shotguns. Includes ancillary sighting
systems and techniques, stands and mounts, zeroing, and techniques of
fire. Excludes firing from aircraft and vehicles where the weapon is
fired by electrical/hydraulic aiming/firing systems and sighting
systems that are part of the aircraft/vehicle and not part of the
weapon.

Navigate

Consists of items whose primary purpose is to indicate knowledge about %
how to plan or execute movement between points over unknown terrain
either cross-country or using road networks, or identify the location
of objects. Includes all means of determining direction, distances,
and locations using maps of all types, overlays, compasses, terrain,
celestial objects, and field expedients.

Field Techniques

Consists of items whose primary purpose is to indicate knowledge about
operation orders, battlefield survival in defensive and offensive
situations. Includes preparation of fighting positions, individual

Figure 5.1. Functional definitions for task categories.
(Page 1 of 7 pagds)

80



T - 1" - T

concealment, and cover. Includes surveillance, observation, and dis-
mounted movement techniques in all terrain and under hostile condi-
tions. Includes gathering combat intelligence and the practice of
counterintelligence. Includes emplacement and detection of mines and 0
boobytraps and employment of hand grenades. Includes how to prepare
and maintain ambush sites and move either by vehicle or foot tacti-
cally. Includes all items having to do with knowledge about ambushes,
and tactical movement on foot. Includes how to enter tactically a
building and rooms in a building. Includes all items having to do
with knowledge about entering buildings in an urban environment.
Includes ways to camouflage or conceal self and motor vehicles from
enemy observation in different types of areas (e.g., forests,
deserts). Also covers concealing tracks and other distinguishing
evidence indicating the presence of a motor vehicle.

Custw...s and Laws

Consists of items whose primary purpose is to indicate knowledge about
the Geneva convention, military SOP governing the treatment of enemy
personnel, engagement of the enemy, the conduct of military protocol
and ceremony, guard duty, and physical readiness.

S
Communications

Consists of items whose primary purpose is to indicate knowledge about
the facilitation of voice transmissions over tactical wire and F'4
radios. It includes the use of CEOI and speech security and the
maintenance and installation of communication equipment.

%. .-

Identify Targets

Consists of those items whose primary purpose is to indicate knowledge
about vehicle/aircraft recognition.

Anti-Air/Tank Weapons

Consists of items whose primary purpose is to indicate knowledge about
how to neutralize enemy tank and air threats.

Vehicle Operation

Consists of items whose primary purpose is to indicate knowledge re-
quired to operate vehicles and trailers in usual and unusual condi-
tions, on and off road, alone and in convoy. Items also focus on the
proper procedures (e.g., loading, driving) to follow when transporting
passengers, weapons, ammunitions, and hazardous cargo. It also covers
understanding road signs and hand signals. Includes supervision of
loading/unloading and cargo security. Includes reaction to emergency
driving conditions. Includes operator maintenance of non-MOS specific
wheel or track vehicles, or both. Includes completion of appropriate
forms.

Figure 5.1. Functional definitions for task categories.
(Page 2 of 7 pages) -d
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MOS-Speci fic Categories
,S

13B - Cannon Crewman

Prepare, Operate, Maintain Howitzer and Ammunition

Consists of items whose primary purpose is to indicate knowledge about
tactically employing the howitzer and ammunition and maintaining both
to insure reliability. Includes preparation of the howitzer position,
emplacement of the howitzer and ammunition, driving, and preparing and
storing ammunition at the position. Includes operator and crew
maintenance, PMCS and disassembly, cleaning, and assembly of howitzer
components, and inspection and recording of equipment faults on
appropriate forms.

Operate Howitzer Sights and Alignment Devices

Consists of items whose primary purpose is to indicate knowledge
required to orient, lay a howiter on an azimuth of fire using the
howitzer sights, position aiming posts and the collimator, boresight, -"

and engage direct fire targets from the assistant gunner's position.

19E - Cannon Crewman

Operate Tanks

Consists of items whose primary purpose is to indicate knowledge about
tank driving, including items involving automotive and suspension
maintenance. Includes the function, operation, and maintenance of
tank accessories, such as gas particulate filter system and driver's
periscope. Does not include fire control system.

Tank Gunnery

Consists of items whose primary purpose is to indicate knowledge about
activities of the gunner, loader, or tank commander in preparation for
engagement, conduct of fire, and actions after engagement with the
tank weapons system. Includes ammunition and maintenance of the fire
control system and reaction to adverse conditions. Does not include
maintenance of machineguns but includes installation and techniques of
fire of these weapons.

S

Figure 5.1. Functional definitions for task categories.
(Page 3 of 7 pages)
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31C - Single Channel Radio Operator

Generators

Consists of items whose primary purpose is to indicate knowledge
associated with the installation, operation, and maintenance of non-
automotive generators.

iTY Station and Net Operations

Consists of items whose primary purpose is to indicate knowledge
associated with operating within and controlling TTY networks.
Encompasses codes, ciphers, correct message construction, handling
unclassified and classified messages, station site selection and
inspection, personnel assignment, the control of equipment and
supplies, safety and security procedures, the preparation and mainte-
nance of logs, records, and files, and the preparation of reports.

Maintain TTY Electronic Equipment 0

Consists of items whose primary purpose is to indicate knowledge
relating to the inspection of radioteletype electronic equipment as
part of routine periodic maintenance procedures, the testing of new or
repaired equipment; troubleshooting specific problems during operation
to identify and repair minor defects or report major defects to
maintenance personnel.

Operate TTY Electronic Equipment

Consists of items whose primary purpose is to indicate knowledge about .
the operation of specific radioteletype equipment including receivers,
transmitters, modems, terminals, reperforators and ancillary equip-
ment, including remote control devices, for the purpose of carrying
out communication operations.

Install TTY Electronic Equipment

Consists of items whose primary purpose is to indicate knowledge about
the assembly, preparation, grounding, and installation of TTY
electronic equipment, including the connection of cables, the con-
struction or erection of expedient and non-expedient antennas, and the
installation of other ancillary components prior to operation.

Figure 5.1. Functional definitions for task categories.
(Page 4 of 7 pages)
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63B - Light Wheel Vehicle Mechanic

Electrical System

Consists of items whose primary purpose is to indicate knowledge about
replacement, repair, testing, and troubleshooting of vehicle elect-
rical components. The types of vehicles range from the 1/4-ton to the
5 ton. Equipment worked on includes starter, ignition, lights and
horn.

Fuel/Cooling/Lubricating

Consists of items whose primary purpose is to indicate knowledge about '
vehicle fuel and cooling systems. The vehicles worked on include
1/4-ton, 1-1/4-ton, 2-1/2-ton, and 5-ton. Includes replacing, repair-
ing, and troubleshooting the fuel pump, thermostat, radiator, and oil
filter.

Brake/Steering/Suspension Systems •

Consists of items whote primary purpose is to indicate knowledge about
troubleshooting, adjusting, repairing, and replacing components of the
braking, steering, or suspension system of wheeled vehicles up through
S-ton. Includes repair/replacement of brake master cylinder, brake
shoes, hand brake, torque rods, shock absorbers, and axle shafts.

Vehicle Operation and Recovery

Consists of items whose primary purpose is to indicate knowledge about
the operation and maintenance of organic vehicles including wreckers
and shop vans and the operation and maintenance of general and
specific tools and equipment assigned to those vehicles. Includes
wheeled vehicle recovery and emergency repairs performed in conjunc-
tion with field recovery. .

71L - Administrative Specialist per.

Forms/Files Management

Consists of items whose primary purpose is to indicate knowledge about
how to prepare and maintain files, forms, publications and correspond-
ence. Includes establishing and updating functional files, reviewing
personnel forms, preparing file plans, and requisitioning
publ icatlons.

%"..

Figure 5.1. Functional definitions for task categories.
(Page 5 of 7 pages)
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Su pervi si on/Coo rdi nati on

MM-

Consists of items whose primary purpose is to indicate knowledge aboutw'

the management of personnel, supplies, and office equipment. Includes
briefing personnel, recommending awards and discharges, writing
reports, counseling personnel, and selecting details. IL

Correspondence..

Consists of items whose primary purpose is to indicate knowledge about
preparing and managing military forms, letters, and other officialude
correspondence. Includes typing memos, letters, and disposition
forms, dispatching distribution, and assembling correspondence. Also
includes answering inquiries and carrying out normal office routine.

Classified Material i . ,

Consists of items whose primary purpose is to indicate knowledge about

receipt, control, and dispatch of classified documents. Includessafeguarding FOUO material, maintaining an office security plan,inventorying classified documents, and controlling sensitive forms.

foA-Medical Specialist dle

Clinic/Ward Treatment and Care

Consists of items whose primary purpose is to indicate knowledge about
routine and emergency services administered to patients and casualties
in a hospital or clinic in either garrison or field settings. It

includes day-to-day care, such as reading vital signs, conducting,--.tests or measurements, and administering injections and other medica-

tions requested by physician; assisting patients in regaining strengthand movement, and in personal care; and responding to real o

potential emergencies, such as seizures, poison, tracheal suction. !i.
Clinic/Ward Housekeeping dCr

Consists of items whose primary purpose is to indicate knowledge about
how to maintain safe and sanitary conditions in cl inic or ward. ultIncludes cleaning of equipment maintaining supplies, checking safety
equipment, temperature, and ventilation.-esonin t ralo

Clinic/Ward Managementg-N

Consists of items whose primary purpose is to indicate knowledge about

how to assure patient flow through facility, and the maintenance and A.

processing of patient and clinic records and forms. Includes
emergency evacuation of patients. Patient contact involves admitting
and discharge paperwork, escorting patients, or briefing them on
facility rules and services.

Figure 5.1. Functional definitions for task categories.
(Page 6 of 7 pages)
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958- Military Police

Responding to Alarms k%

Consists of items whose primary purpose is to indicate knowledge about
how to report to the scene of a real or impending crisis and act to
control or reduce danger. Includes bomb threats, traffic accidents,
domestic disturbances, or other alarms.

Patrol Duties

Consists of items whose primary purpose is to indicate knowledge
associated with day-to-day police activities, including traffic
control, investigations, searching suspects and buildings, and
completing incident reports. Includes procedures on how to control an
area in different situations. Situations include: route reconnais-
sance, circulation control points, establishing and operating a
roadblock.

Conduct MP Procedures

Consists of items whose primary purpose is to indicate knowledge about
the correct procedures in various MP situations: apprehending
suspects, conducting building, vehicle, and person searches, collect-
ing and processing evidence, transporting offenders, reading the
Miranda Rights (Article 31), and patrolling. Also includes preparing
and filing the MP reports. Includes the guidelines pertinent to how
an MP should conduct himself/herself, or to determine proper procedure .,'
in handling various MP situations. These guidelines pertain to:
force in apprehension and arrest and when to use it, methods and rules
of searches, interviewing offenders/witnesses/complainants, testifying
in court, ind dultis and prover conduct of an MP.

Figure 5.1. Functional definitions for task categories.

(Page 7 of 7 pages)
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Table 5.3

Number of Tasks Assigned to Functional Categories for Nine MOS

MOS
Categorv 11B 13B 19E 31C 638 64C 71L 91A 956

First Aid 3 3 3 4 2 4 2 5 2
NBC 2 3 3 3 2 5 3 3 3
Weapons 7 3 3 2 2 3 2 1 4
Navigate 3 2 2 1 2 2 2 1 2
Field Techniques 13 2 3 1 1 2 2 2 4
Customs & Laws I I I 1 1 1
Communications 1 1 3 2 2
Identify Targets I I 1 1 1 1 S
Vehicle Operation 1 12 1 1
Anti-Air/Tank Weapons 2

Prepare Howitzer 9 -
Operate Howitzer Sights 5

Operate Tanks 5
Tank Gunnery 6

Generators 2
TTY Station'Operations 4
Maintain TTY Equipment 3 .

Operate TTY Equipment 3
Install TTY Equipment 4•N

Electrical System 2
Power Train/Clutch 2
Fuel/Cool ing/Lub. 4
Brake/Steering/Susp. 6
Vehicle Op./Recovery 5

Forms/Files Mng. 3
Sup./Coordination 2
Correspondence 9
Classified Material 2

Treatment/Care 14

Clinic Housekeeping I
Clinic Management I

Respond to Alarms 3
Conduct MP Proc. 2
Patrol Duties 5
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Knowledge Categories

K1 - Recognition and Recall of Facts

Entails the recognition of objects and words, recall of specific facts and
principles. Memory is the main underlying component of this knowledge
category. Cues for KI items are often words like "How many...", "How
often...", "When do you...". Memory is needed.

K2 Recall of Procedures

Entails recalling a multistep procedure or a step of a procedure. The
procedure consists of a well-defined sequence of behaviors where one step
follows another. Often (not always) the cue in a test item is in the form 0

of "What should you do next?" or "Before you do X you should...", or "after
X, you do...". Memory is needed here too, only more of it.

K3 - Interpretation and Application

Involves using textual or graphic information, interpreting it, and apply- 0

ing it to select a course of action (or answer a test question). Examples:
using a Training Manual or Supplement Book to answer questions: reading a
troubleshooting chart; reading/interpreting any scale, such as a compass,
ruler, meter, dial, or map. Also includes comparing a product with
external criterion or a model, and filling in blanks on a printed form.

K4 - Inference From Principle

Refers to the process of inferring from a general principle. It implies
the ability to answer a test question (or at least eliminate some obvious
wrong choices) without needing to know specific facts. It includes apply-
ing a principle to answer a question rather than recall of a specific fact
or procedure. Specific guidelines are not provided for every possible app-
lication (e.g., how to camouflage a .45 cal pistol, MI6, M60, 1-1/4 ton).

Performdnce Categories

PI - Simple Motor .

Consists of "simple" motor performance where proficiency can be attained in
one or two learning trials. The manipulation is trivial, easy to perform,
and easily learned (e.g., push button, switch knobs).

P2 -Complex Motor

Requires motor performance further along the complexity continuum that
requires practice to perform well. Two types of steps could be classified
P2. The most obvious is a step that requires more than two learning
trials. The second type is - group of simple steps that must be practiced
several times to meet tight time requirements or to perform under
constrained conditions, such as cramped quarters.

Figure 5.2. Definition of knowledge and performance Behavioral Requirement
categories.
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SUMMARY OF RESULTS

Task Rating Scales

It became apparent from the initial analyses that the task rating
scales were not providing useful information. We had hoped that they would
give us another measure of task proficiency, in addition to the job know-
ledge and hands-on tests. However, they tended to be uncorrelated with
knowledge and hands-on measures of the same tasks, and more highly corre-
lated with the Army-wide and MOS-specific rating scales (Pulakos & Borman, . -

1986b). They also exhibited low reliability and high rates of missing data,
and yielded uninterpretable factor analyses. Consequently, the task rating
scales were dropped from further analyses.

Functional Categories

Scores were computed for the functional categories by taking the sum of
the hands-on task test steps (adjusted for length) or job knowledge test
items in each category. The mean category scores, standard deviations,
reliability estimates (alpha), and intercorrelations among categories for
hands-on and job knowledge components are shown in Appendix C for the nine -

MOS. - -.

Separate principal components analyses were then carried out for each
MOS, using the functional category score intercorrelation matrix as the
input. Theresults of the factor analyses in each of the nine MOS suggested
a similar set of category clusters, with minor differences across all nine
MOS. The ten functional categories that cut across MOS and the several
technical functional categories which were unique to particular MOS were
reduced to six clusters:

1. Communications - including the Communications .unctional
category.

2. Vehicles - including the Vehicle Operation functional category, and
for MOS 63B only the Vehicle Operation and Recovery category; for
MOS 64C, however, the Vehicle Operation functional category went
into the Technical cluster. i

3. Basic Soldiering - including the Navigate, Weapons, Field
Techniques, Customs and Laws, and Anti-Air/Tank Weapons categories.

4. Identify Targets - including the Identify Targets functional
category.

5. Safety/Survival - including the First Aid and NBC functional
categories.

6. Technical - including the functional categories peculiar to each
MOS, comprising (usually) MOS-specific tasks; for MOS 64C, this
cluster included the Vehicle Operation category, which comprises
tasks central to the 64C job.
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Although this set of clusters was not reproduced precisely for every
one of the MOS, it appeared to be a reasonable portrayal of the nine jobs
when a common set of clusters was imposed on all. Tables 5.5 and 5.6 show
the range correlations among the clusters and between the categories and the S

clusters, across the nine MOS. W

.d.

Behavioral Requirements

The behavioral requirements categories did not yield any useful infor-
mation to aid data reduction. The reliability estimates tended to be low,
especially for the K4 category (Inference From Principle) which tended to -.-

have only a few items or steps in each MOS, and the category scores were
highly correlated with each other. We are still convinced that the Know-
ledge/Performance (K/P) categories provide useful information about the
nature of performance as measured by these task tests, but the categories S

were not used in defining the basic criterion scores.
.

TRAINING TESTS

Criterion scores for the training knowledge tests were derived in the
same way as for the job knowledge tests. The results of the expert
judgments and the exploratory factor analyses suggested that the six-score
solution was also a reasonable one for the training tests.

Consequently, in the subsequent analyses aimed at developing a
comprehensive model of job performance, the six content categories were
scored in each of the three tests (hands-on, job knowledge, school
knowledge) in each MOS in Batch A.

CONCLUDING COMMENTS

Initial analyses of the data collected in the Project A Concurrent
Validation were conducted for the job knowledge tests, hands-on tests, and
task rating scales. The objective was to reduce large sets of task, item,
and scale scores to the set of basic criterion scores that would be used
with the other criterion data to develop the final criterion factor scores.
Our analyses were directed at results at the task test level, at functional
categories of tasks, and at behavioral requirements underlying task
performance.

Analyses of the task rating scales convinced us that those scales were
not reliable sources of performance data.

Factor analyses of the functional categories in each of the nine MOS
led u.: to accept a structure of six task clusters: Communications, Vehicle
Operations, Basic Soldiering Skills, Identify Targets, Safety/Survival, and
Technical Tasks. Scores on these clusters of tasks, from the job knowledge
and hands-on components, form the basic criterion scores.
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Table 5.5 "V

Correlations Between Criterion Factor Scores and
Functional Categories for Job Knowledge Component

Conmo. Vehicle Basic Identify Survival Technical 0,

FACTORS

CWniunicati ons

Vehicles

Basic 1

Identify Tgts. 09-21 12-15 10-42

Survival 15-48 13-42 44-71 07-29
Technical U-56 12-65 47-63 10-32

FUNCTIONAL CATEGORIES

Conincati ons 10 2-28 17-51 09-Ul 5-50 .-58

Vehicle Ops. 2-2 10 09-48 12-15 22-28 20-35

Navigate 12-45 06-30 65-7 12-32 26-57 31-48 ",

Field Tech. 09-46 04-27 36-93 08-39. 13-63 24-55

Weapons 12-41 10-39 67-85 04-35 37-62 34-59
Anti Air/Tank Wpns. 14 - 32 20 26 -

Customs & Laws 13-33 n.-30 56-671 03-20 31-47 36-44

Identify Tgts. 09-21 12-15 1042 100 07-32 11-33
First Aid 09-3S 12-25 31-55 06-26 163-98 30-736
NBC 15-51 11-41 41-62 05-26 39-61

Technical: 138 18-21 - 47-56 18-24 42-51 75-97

19E 36 - 52-55 28-29 47-48 80-88 .

31C 34-49 14-35 32-57 13-29 38-51 65-81
638 - 35-62 37-56 - 29-44 62-91

64C - - 55 11 50 100 ,

71L - - 29-43 - 26-39 53-88
91A - 01-13 20-55 -03-19 42-76 45-98

958 20-31 06-20 33-53 12-17 28-46 63-85

Note: The numbers shown are the range of correlations that resulted for
individual MOS; under the Technical functional category, however, the
range of correlations is shown across the individual MOS Technical
functional categories. Decimals have been omitted in the
correlations.
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Table 5.6 .,

Correlations Between Criterion Factor Scores and
Nunctional Categories for Hands-On Component

Coma. Vehicle Basic Survival Technical .

FACTORS
Cca.uni cati ons

Vehicles11-29

Basic 06-26 07-15

Survival 04-22 04-16 09-40 % -

Technical 06-28 07-15 12-42 10-09

FUNCTIONAL CATEGORIES
Comunications 10-29 05-26 02-20 07-30

Vehicle Ops. 10-29 1 07-15 11-16 08-11

Navigate 04-21 05-13 53-100 09-35 09-24

Field Tech. 08-18 05 39-70 08-13 09-18 %

Weapons -01-2 -01-14 30-85 -01-31 07-37 % 1

Anti Air/Tank Wpns. 06 - 52 12 -

Customs & Laws - 05 46 02 -02

First Aid 06-17 D4-13 05-40 67-100 D4-30
NBC -04-17 02-12 06-22 46-1 04-.2

Technical: 138 08-09 - 26-42 12-16 66-95

19E 18-21. - 16-19 16-23 80-82

31C 13-31 04-11 12-26 00-18 55-76

63B - 07-13 06-07 01-0 47-82
i4C -- 12 11 100

71L- - 10-20 10-11 44-93

91A - - 01-23 00-32 39-96

958 07 08 17 12 100

Note: The numbers shown are the range of correlations that resulted for
individual MO3; under the Technical functional category, however, the
range of correlations is shown across the individual MOS Technical
functional categories. Decimals have been omitted in the
correlations.
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Chapter 6

DEVELOPMENT OF PERFORMANCE CRITERION SCORES FROM
THE ARMY-WIDE AND MOS-SPECIFIC RATING SCALES1

This chapter outlines the procedures involved in developing the basic
criterion scores for the Army-wide and MOS-specific performance rating data
obtained in the Project A Concurrent Validation testing phase.

CONTENT OF RATINGS

Army-Wide Performance Rating Scales

The Army-wide performance scales consisted of 10 behaviorally based
rating dimensions specifically developed to assess the effectiveness of
first-term soldiers in the Army. Thus these scales applied to all 19 of the
target MOS. Both supervisor and peer ratings of each soldier were collected
using these scales.

The names of the 10 Army-wide performance dimensions are as follows:

A. Technical Knowledge/Skill
B. Effort
C. Following Regulations and Orders
D. Integrity
E. Leadership
F. Maintaining Assigned Equipment
G. Military Appearance
H. Physical Fitness
I. Self-Development
J. Self-Control %

Each dimension was defined by an overall statement and contained three
scaled behavioral summary statements describing different effectiveness
levels. Ratings on each dimension were made on a 7-point scale ranging from
1 (Low) to 7 (High).

,.

1The material in this chapter was drawn from Developing the Basic Criterion
Scores for Army-Wide and MOS-Specific Ratings, by Elaine D. Pulakos and V
Walter C. Borman (ARI Technical Report in preparation). 1
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Army-Wide Conmmon Task Rating Scales ,Nr',

The Army-wide common task scales consisted of a set of 11 7-point a
rating scales, which did not employ no behavioral anchors and which included
a "not observed" option. These Army-wide task dimensions were derived from
the Skill Level 1 Common Task Soldier's Manual. Supervisor and peer ratings
using these scales were collected only for the Batch Z MOS.

The names of the 11 common task dimensions were as follows:

A. See: Identify Threat ."

B. See: Estimate Range
C. Communicate: Send Radio Message
D. Navigate: In the Field
E. Shoot: Weapons Operation/Maintenance •
F. Shoot: Engage Target
G. Combat: Move Under Fire
H. Combat: Camouflage Self/Equipment
I. Survive: NBC Attack
J. Survive: First Aid
K. Survive: Customs of War

MOS-Specific Performance Rating Scales

For each of the Batch A MOS, a separate set of MOS-specific, behavior- a,

ally based rating scales was developed. These instruments contained from 6
to 12 ratin dimensions, each of which contained a 7-point scale ranging
from 1 (Low, to 7 (High). As in the Army-wide performance rating scales,
each dimension was defined by an overall statement and scaled behavioral
anchors describing different levels of effectiveness. Supervisor and peer
ratings of each Batch A soldier were collected using these scales.

PROCEDURES FOR DEVELOPING THE BASIC CRITERION SCORES

Two goals guided this effort. The first was to identify higher order
constructs underlying the rating scale dimensions within each type of rating
instrument (i.e., Army-wide performance scales, Army-wide common task
scales, MOS-specific performance scales). A second objective was to
identify within each instrument constructs that were similar across the
different MOS and for the rating scales, constructs that were also similar
across rater groups (i.e., supervisors and peers).

A total of 8,642 first-term enlisted soldiers with sufficient rating ,C
data from peers and supervisors comprised the Concurrent Validation sample. ,..
Of the total sample, 4,902 soldiers represented Batch A MOS. Recall that
performance ratings of the Batch A soldiers were made using the Army-wide
performance rating scales and the MOS-specific performance rating scales.
The remaining 3,740 soldiers in the sample represented Batch Z MOS.
Performance ratings for the Batch Z MOS were made using the Army-wide
performance rating scales and the Army-wide common task rating scales. The
rated sample for each of the 19 MOS is shown in Table 6.1. A.N
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Table 6.1

Concurrent Validation Sample for Army-Wide and NOS-Specific Rating Scales

Peers Supervisors

Number
of Total Rater/ Number Total Rater/
Ratees Number of Ratee of Number of Ratee

MOS (Soldiers) Ratings Ratio Ratees Ratings Ratio

Batch A

11B 679 2,377 3.50 650 1,242 1.92 -
13B 633 2,204 3.48 638 1,218 1.91
19E 485 1,601 3.30 490 934 1.91
31C 316 856 2.71 349 637 1.83
638 559 1,467 2.62 597 1,158 1.94
64C 646 2,396 3.71 639 1,206 1.89
71L 422 990 2.35 460 788 1.71
91A 481 1,551 3.23 468 954 2.04
95B 681 2,543 3.73 652 1,255 1.92

Total (A) 4,902 15,985 3.2G 4,943 9,392 1.90
_ 0

Batch Z

12B 684 2,325 3.40 672 1,248 1.86
16S 461 1,670 3.62 377 782 2.07
27E 141 454 3.22 143 271 1.90
51B 100 263 2.63 104 196 1.88
54E 372 1,139 3.06 372 649 1.74

55B 271 829 3.06 264 437 1.66
67N 265 867 3.27 245 421 1.72 .:

76W 422 1,215 2.88 419 803 1.92
76Y 454 836 1.85 548 916 1.67
94B 570 1,18 2.94 546 1,030 1.89

Total (Z) 3,740 10,766 2.88 3,690 6,753 1.83

Total 8,642 26,751 3.10 8,633 16,145 1.87
(A and Z)

..%
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For each soldier ratee in the sample, the goal was to obtain ratings
from two supervisors and four peers who had worked with the ratee for at 0
least two months and/or were sufficiently familiar with the ratee's job
performance. The specific procedures used to identify peer and supervisor
ratees can be found in Pulakos and Borman '1986a). The actual numbers of
raters per ratee by MOS and type of rater (i.e., supervisor or peer) are
also presented in Table 6.1. In all MOS, we came close, but did not quite
achieve our goal of two supervisor and four peer ratings. However, the
number of raters per ratee was sufficient to allow reasonable estimates of
interrater reliability.

The appropriate rating scales were administered to groups of peer
raters and separately to groups of supervisor raters. For the peer rating
sessions, the groups were typically 25-35 in size. For the supervisor
rating sessions, anywhere from 10 to 40 raters attended. An extremely
important aspect of each rating session was a rater orientation and training .
program developed to reduce various types of rating errors and to persuade
raters to try hard to provide accurate evaluations. All raters received
this training before they made any evaluations of their peers or subordi-
nates. The rater orientation and training program is described in detail in
Pulakos and Borman (1986a).

Data Analysis

For the Army-wide performance rating scales, Army-wide common task
rating scales, and MOS-specific performance rating scales, the first
analyses focused on distributions of the ratings (i.e, means and standard
deviations) and interrater reliabilities. These analyses were conducted
within MOS and separately for the supervisor and peer raters.

Principal factor analyses were then carried out to identify the
constructs underlying the dimensions in each set of rating scales. These
analyses were conducted across rater groups as well as within each of the
peer and supervisor rater groups. Because the job-specific measures
differed for each of the nine Batch A MOS, it was necessary to factor
analyze these ratings within MOS. However, factor analyses of the Army-wide
measures (Army-wide performance rating scales and Army-wide common tasks
scales) were performed across MOS. The results of these analyses are
presented in the following section.

RESULTS

First are presented descriptive data (means, standard deviations, and .0
interrater reliabilities) relevant to the quality of the ratings. Recall
that these analyses were conducted within MOS and separately for peers and
supervisors. Then, results of the factor analyses used to identify the
constructs underlying the dimensions of each type of rating instrument are
presented and discussed.

% 0-
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Rating Distributions

One criterion for assessing the quality of peer and supervisor ratings
is to evaluate the means and standard deviations. Particularly in S

operational settings, ratings are often skewed, with most ratees receiving
high performance evaluations. For-research-only administrations of rating
scales (such as the present effort) often yield ratings that are more
normally distributed, with lower mean ratings and greater variance in
evaluations across raters.

Presented in Table 6.2 and 6.3 are the means and standard deviations of
selected composite ratings for Batch A and Batch Z MOS, respectively. The
data in these tables suggest that raters did not succumb to excessive
leniency (overly high ratings) or restriction-in-range (rating everyone at
about the same level). The dimension mean rat-1gs, which are generally
between 4 and 5 on the 7-point scales, seem reasonable in that we would 0
expect the typical performance of a first-term soldier to be a little above
average; the rationale underlying this expectation is that some percentage
of poor performers will have already left the Army. Likewise, the dimension
standard deviations, which are generally a little over 1.00, suggest good '.
spread in the ratings.

Interrater Reliability

Interrater reliabilities for selected rating measures appear in Tables
6.4 and 6.5 for the Batch A and Batch Z MOS, respectively. Intraclass
correlation coefficients for the Army-wide performance rating scales were
encouraging, with reliabilities of the composite measures around .60. 0
Reliabilities of the individual behavioral scales were generally lower, as .N
would be expected.

For the MOS-specific performance rating scales, the reliabilities were
somewhat lower than for the Army-wide rating scales (peer composite mdn. =

.48; supervisor composite mdn. = .54), but still respectable. 0

Reliabilities of the Army-wide task rating scale composites were more
variable across the MOS and were, in almost all cases, considerably lower
than the reliabilities obtained with the behaviorally based scales. This
result is probably due to the fact that the task scales contain no
behavioral anchors against which the observed performance of each soldier
could be compared, and the tasks being rated were specific tasks which the
raters may have had varying opportunity to observe and subsequently recall.

It should be noted that the data presented in Tables 6.4 and 6.5 are
intraclass correlation coefficients representing the reliabilities of mean
ratings across supervisors or peers. These are the appropriate reliability
estimates, because all subsequent data analyses reported here were based on
mean supervisor and mean peer ratings of each ratee.
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Table 6.2

Rating Dimension Means and Standard Deviations for Army-Wide -
and MOS-Specific Performance Rating Scales: Batch A MOS

Scales 11B 13B 19E 31C 63B 64C 71L 91A 95B

Peers

krmy-Wide Performance Rating

Range of Dim. Means 4.02- 4.08- 3.97- 4.28- 4.03- 3.99- 4.40- 4.05- 4.23 -

4.94 5.02 4.77 5.07 4.85 4.87 5.20 4.86 4.89

Range o Dim. SDs .96- .93- .87- .94- 1.00- .88- .92- .88- .80-
1.15 1.11 1.11 1.21 1.25 1.08 1.22 1.22 1.08 0

Median Dim. Means 4.54 4.57 4.48 4.76 4.54 4.58 4.91 4.61 4.74 %

Median Dim. SD 1.02 .99 1.03 1.04 1.10 .96 1.10 1.04 .91

XCS Performance Ratina

Range of Dim. Means 4.23- 4.36- 4.30- 4.59- 4.38- 4.18- 4.49- 4.46- 4.51- .0
4.90 4.99 4.89 5.09 5.07 5.35 5.17 4.93 4.98

Range of Dim. SDs .82- .83- .84- .86- .96- .81- .93- .88- .74-

.98 1.03 1.00 .97 1.18 .98 1.06 .96 .93
Median Dim. Means 4.58 4.70 4.74 4.91 4.64 4.75 4.87 4.60 4.80

Median Dim. SD .90 .93 .87 .95 1.01 .89 1.03 .94 .85 0

Supervisors 1.

Army-Wide Performance Rating

Range of Dim. Means 3.77- 3.76- 3.72- 3.80- 3.50- 3.59- 4.11- 3.74- 4.01-
5.28 5.34 5.12 5.24 5.18 4.94 5.38 4.90 5.03 0

Range of Dim. SDs 1.14- 1.13- 1.10- - 1.18- 1.06- 1.08-

1.44 1.38 1.35 1.45 1.41 1.34 1.43 1.41 1.30

Median Dim. Mearis 4.47 4.56 4.42 4.59 4.35 4.42 4.89 4.52 4.64

Median Dim. SD 1.37 1.27 1.25 1.27 1.32 1.26 1.31 1.31 1.22

MOS Performance Rating

Range of Dim. Means 4.00- 4.18- 4.13- 4.24- 3.97- 4.09- 4.42- 4.11- 4.42- %
5.09 5.13 5.07 4.82 4.89 5.31 5.34 4.57 5.01

Range of Di . SDs 1.04- 1.04- .96- .96- 1.15- .97- 1.09- 1.00- .93-
1.24 1.35 1.18 1.27 1.33 1.24 1.33 1.20 1

Median Dim. Means 4.56 4.69 4.72 4.71 4.18 4.75 4.92 4.49 4.82

Median Dim. SD 1.17 1.18 1.06 1.13 1.27 1.12 1.18 1.09 i.OE

1O00
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Table 6.3

Rating Dimension Means and Standard Deviations for Army-Wide Performance
and Akry-Wide Common Task Scales: batch Z KOS

Scales 121 16S 271 513 541 55B 67N 76V 76Y 94B

Peers '

Army-Wide Performance Rating

Range ot Dim. Means 4.01- 4.05- 3.91- 3.85- 4.29- 4.00- 4.12- 4.16- 4.44- 4.16-

4.78 5.07 4.86 4.84 5.02 4.96 4.96 4.99 5.16 4.84

Range of Dim. SDs .90- 1.00- .87- 1.07- .96- .94- .93- .98- 1.01- .98-
1.13 1.09 1.20 1.30 1.30 1.25 1.19 1.17 1.33 1.27

Median Dim. Means 4.46 4.53 4.64 4.44 4.68 4.60 4.69 4.59 4.87 4.54

Median Dim. SD 1.03 1.11 1.04 1.14 1.08 1.05 1.03 1.08 1.23 1.11

Army-Wide Common Task

Range of Dim. Means 4.18- 4.65- 4.09- 4.25- 4.63- 4.47- 4.56- 4.17- 4.07- 3.90-
5.24 5.57 5.47 5.37 5.96 5.43 5.41 5.35 5.56 5.26

Range of Dim. SDs .86- .77- .88- .82- .84- .90- .94- .95- 1.06- 1.07-
1.21 1.21 1.47 1.25 1.16 1.28 1.24 1.36 1.48 1.50

Median Dim. Means 4.72 5.02 4.87 5.08 4.95 5.06 5.06 4.80 4.89 4.85

Median Dim. SD .98 1.04. 1.13 1.02 .97 1.04 1.12 1.09 1.34 1.25 '

Supervisors

Army-Wide Performance Rating .

Range of Dim. Means 3.78- 3.89- 3.74- 3.71- 3.88- 3.77- 3.96- 3.62- 3.87- 3.87-
5.28 5.25 5.24 5.31 V.13 5.10 5.40 5.18 5.43 4.91

Range of Dim. SDs 1.09- 1.18- 1.08- 1.18- 1.19- 1.23- 1.21- 1.15- 1.12- 1.15-
1.42 1.38 1.38 1.51 1.46 1.53 1.39 1.34 1.44 1.45

Redian Dim. Means 4.42 4.58 4.53 4.46 4.55 4.45 4.62 4.33 4.56 4.Z7

Median Dim. SD 1.32 1.32 1.25 1.31 1.35 1.36 1.28 1.30 1.33 1.33

Army-Wide Common Task lo

Range of Dim. Means 4.17- 4.62- 4.11- 4.13- 4.38- 4.12- 4.29- 3.85- 3.95- 3.53-
5.58 5.62 5.56 5.65 6.02 5.50 5.61 1 29 5.74 5.04

Range of Dim. SDs 1.02- .99- .90- .93- .98- .92- 1.00- 1.04- 1.15- 1.08-
1.43 1.37 1.44 1.47 1.49 1.49 1.50 1.42 1.56 1.58

Median Dim. Means 4.79 4.93 4.95 4.80 4.81 4.71 4.80 4.60 4.66 4.24

tedian Dim. SD 1.29 1.20 1.00 1.17 1.17 1.24 1.29 1.20 1.34 1.32
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Table 6.4

Interrater Reliabilities for Arity-Vide and NOS-Specific Composite Performance Rating Scales: Batch A MOS
Batch

scale 11B 13B 192 31C 639 64C 7LL 91A 95B A

Pears

Army-Wide Composite .63 .61 .62 57 .54 61 .41 .59 63 .58 "

Scale Range .41- .35- .38- .30- .27- .40- .Is- .36-. .35-
.61 .60 .63 .61 .54 .60 .62 .66 .71

Median .54 .49 .47 .44 .48 .49 34 .41 .52

NOS-specific Composite .51 .49 .54 .47 .47 .48 .30 .40 .47 .4Z

Scale Range .19- .29- .26- .13- ,15- .27- 00- .13- .33- ,2

.50 .80 .45 .42 .45 .45 .26 .39 .54

eian .42 . 4 .1 .34 .33 .35 .11 .26 .42

a.

a.%

S u r v iy s o s % 0

-Z

Ary-Wie Composite 69 .54 .64 .64 .65 .65 .72 .68 .60 .5

Scale Range .48- .36- .45- .40- 43- .4- .40 .51- .33-

ed an .58 .48 .51 .49 .57 .51 .54 .56 .9'. .
I OS-Specific Composite .59 . 9 .57 .58 .65 .44 .58 .51 .48 . 4 MO

Scale Range .35- .a- .30- .31- .40- .27- .31- 9 -1 .5

.52 .45 .48 .57 .62 .65 .54 .57 .46 .5

NOTE: Negaive i raclass correlatons ere re.o-ted as .00 because negative ICCs a 6e u.35terp ecabla. 'aus.

the reldabilites of .00 indicate that the vithi variance was equal to or greater than the across variance. '

K.-
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Table 6.5

Interrater Reliabilities for Army-Wide Performance and
Army-Wide Common Task Composite Rating Scales: Batch Z MOS • -

Batch .-

Scale 123 16S 271 51B 541 55B 67N 76W 76Y 94B Z -.. ,'

Peers 0.

Army-Wide Composite .65 .69 .71 .67 .64 .45 .68 .46 .33 .53 .58 0

Scale Range .43- .48- .47- .35- .39- .15- .49- .28- .05- .24- .

.61 .66 .68 .69 .67 .48 .68 .50 .44 .50

Median .54 .58 .51 .55 .53 .39 .55 .39 .22 .43

Army-Wide Common Composite .49 .52 .66 .44 .46 .30 .40 .27 .16 .29 .40

Scale Range .19- .20- .39- .19- .22- .00- .16- .11- .00- .06-
.45 .58 .62 .50 .46 .36 .45 .33 .33 .28

Median .37 .31 .46 .33 .34 .19 .32 .23 .16 .15 %

Supervisors

Army-Wide Composite .61 .68 .70 .81 .66 .66 .59 .56 .56 .60 .64

Scale Range .40- .46- .36- .46- .42- .36- .36- .35- .38- .42-
.61 .66 .65 .75 .65 .61 .61 .55 .57 .53

.edian .49 .57 .55 .61 .53 .52 .48 .45 .45 .50

Army-Wide Common Composite .24 .52 .61 .67 .45 .35 .44 .49 .40 .18 .44

Scale Range .00- .24- .00- .28- .00- .00- .00- .16- .Is- .05-

.33 .52 .61 .82 .52 .42 .73 .47 .56 .23

Median .18 .33 .39 .44 .40 .00 .35 .43 .37 .14

NOTE: Negative intraclass correlations were reported as .00 because negative ICCs are uninterpretable. Thus, the
reliabilities of .00 indicate that the within variance was equal to or greater than the across variance. .'*

%

103



Factor Analyses Results for the Rating Scales

Army-Wide Performance Rating Scales. Principal factor analyses with a
varimax rotation were employed to identify the constructs underlying the
rating scale dimensions. For the Army-wide performance rating scales, these
analyses were performed across MOS for peer raters, for supervisor raters,
and for the combined peer and supervisor rater groups. Virtually identical
results were obtained for all three rater groups, and a three-factor
solution was chosen as most psychologically meaningful. The names of the
factors and the rating dimensions loading highest on each factor are shown
in Table 6.6. Loadings for the rotated factor solutions for peers,
supervisors, and the combined group are shown in Tables 6.7, 6.8, and 6.9,
respectively.

To determine how well the factor solutions based on all 19 MOS would
hold up within individual MOS, we first computed factor scores using the -
factor scoring matrixes generated from the analyses across MOS. Thus,
factor scores were computed within the peer rater group, within the
supervisor rater group, and for the combined peer and supervisor rater
group. Then, within rater groups (peer, supervisor, combined) and for each
of the 19 MOS as well as across the 19 MOS, we computed correlations between
the factor scores and the original behavioral dimension ratings.

Correlations between the factor scores and the Army-wide dimension
ratings are shown in Tables 6.10, 6.11, and 6.12 for peers, supervisors, and
the combined group, respectively. The results of these analyses generally
supported the stability and appropriateness of the three-factor structure
across rating source and MOS. Correlations between dimension ratings and
factor scores for each rating source-by-MOS combination were checked to
identify instances in which dimension ratings related higher with a factor
other than the one they were supposed to correlate highest with according to
the across-MOS results.

For peer ratings, Maintaining Equipment shifted back and forth between
Factors 1 and 3. For 7 of the 19 MOS, correlations between that dimension's
ratings and Factor 3 were higher than the correlations with Factor 1.
Conceptually, this is not too troublesome because Maintaining Equipment,
rather than being seen as a core technical skill or motivation-related
dimension (Factor 1), might be seen as a more peripheral, appearance- or
maintenance-oriented dimension (Factor 3). In addition, for 2 of the 19
MOS, ratings on Self-Development correlated higher with Factor 3 than with
Factor 1.

For the supervisor raters, four MOS had ratings on Maintaining Equip-
ment that correlated higher on Factor 3 than on Factor 1, and one MOS had @e

Self-Development correlating as high with Factor 3 as with Factor 1. When
ratings from the two rating sources were pooled (Table 6.12), ratings for
only two MOS on Maintaining Equipment correlated higher with Factor 3 than
with Factor 1.

1.
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Table 6.6

Army-Wide Performance Rating Scales Factors S

Factor 1: Job-Relevant Skills and Motivation
Technical Knowledge/Skill
Leadership
Effort
Self-Development
Maintaining Equipment

Factor 2: Personal Discipline
Following Regulations
Self-Control
Integrity

Factor 3: Physical Fitness and Military Bearing
Military Appearance
Physical Fitness J~i

Table 6.7

Army-Wide Performance Rating Scales Three-Factor Solution for Peer Raters

Rotated Factor Patterna

Factor I Factor 2 Factor 3 Dimensions

.65 .30 .32 A: Technical Skill

.62 .32 .40 E: Leadership

.60 .45 .29 B: Effort

.49 .40 .38 I: Self-Development

.43 .35 .39 F: Maintaining Equipment

.34 .65 .28 C: Following Regulations

.20 .57 .19 J: Self-Control

.43 .55 .29 D: Integrity ,5"

.28 .31 .56 G: Military Appearance

.22 .15 .50 H: Physical Fitness

aFactor 1 - Job-Relevant Skills and Motivation; Factor 2 - Personal *

Discipline; Factor 3 -Physical Fitness and Military Bearing.
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Table 6.8 .

Army-Wide Performance Rating Scales Three-Factor Solution for V
Supervisor Raters

Rotated Factor Patterna N-

Factor 1 Factor 2 Factor 3 Dimensions

.70 .40 .25 B: Effort

.69 .26 .29 A: Technical Skill

.68 .30 .34 E: Leadership 0,10

.55 .34 .39 I: Self-Development

.53 .32 .38 F: Maintaining Equipment

.42 .66 30 C: Following Regulations

.22 .61 .23 J: Self-Control

.49 .57 .29 D: Integrity

.32 .32 .55 G: Military Appearance

.19 .17 .47 H: Physical Fitness

aFactor 1 - Job-Relevant Skills and Motivation; Factor 2 - Personal •
Discipline; Factor 3 - Physical Fitness and Military Bearing.

Table 6.9

Army-Wide Performance Rating Scales Three-Factor Solution for
Combined Peer and Supervisor Raters

Rotated Factor Patterna

Factor 1 Factor 2 Factor 3 Dimensions

.71 .28 .30 A: Technical Skill

.69 .30 .37 E: Leadership

.69 .43 .26 B: Effort

.57 .38 .38 I: Self-Development

.54 .34 .35 F: Maintaining Equipment

.41 .69 .30 C: Following Regulations

.22 .63 .20 J: Self-Control

.50 .59 .28 D: Integrity

.32 .32 .57 G: Military Appearance

.21 .15 .49 H: Physical Fitness

aFactor I Job-Relevant Skills and Motivation; Factor 2 - Personal
Discipline; Factor 3 - Physical Fitness and Military Bearing.
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Table 6.10

Correlations Between Army-Wide Performance Factora Scores and Army-Wide
Performance Rating Dimensions for Peer Raters N

Factor 1 Factor 2 Factor 3 N

Factor 1

Factor 2 .39(. 23-. 51 )

Factor 3 .481(.36-.59) . -. )

Technical F T1.40 .50
Knowledge (.27-.50) (.36-.61)

Leadership I "I1 .43 .61
(.31-.52) (.53-.70)

Effort .61.4
.74-.86) (.50-.71) (.35-.56)

Self-Development .55 .60
.4-7) (.35-.65) - (.32-.75)

Maintaining 7.3 -9 .48 .61
Equipment 1.42,.69)1 37-.60) (.53-.68)

Following .46 7.891 '.43
Regulations (.35-.60) 1(.85-.91) (.28-.56)

Self-Control .27 .78 .29(.04i-.3 6) 1(.7 7-.84)1 (. 20-.3 9) "'

Integrity .58 .45
(.47-.67) (.27-.59)

Military .38 .42 87
Appearance (.18-.51) (.30-.56) 3-90

Physical - .30 .21F7 1
Fitness (.12-.40) (-.02-.42)

Note: In parentheses is the range of correlations that resulted for
individual MOS. Above the numbers in parentheses are corre-
lations for the entire sample, combining MOS.

aFactor 1 - Job-Relevant Skills and Motivation; Factor 2 - Personal . %t

Discipline; Factor 3 - Physical Fitness and Military Bearing.
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Table 6.11

Correlations Between Army-Wide Performance Factora Scores and Army-Wide .
Performance Rating Dimensions for Supervisor Raters

Factor I Factor 2 Factor 3

Factor I

Factor 2 .3
(.13-.36)

Factor 3

Technical .86 .35 .46
Knowledge1(83-8g) (.19-.4Z) (.34-.54)

Leadership 1 .4.40 .53
,. 2) (.22-.49) (.44-.62)

Effort .87 .53 .39
S3- 89) (.40-.59) (.25-.48)

Self-Development .45 .62
.__7 3 )J (.27-.50) (.55-.68)

Maintaining F . 1 .42 .60
Equipment .54-.) (.30-.52) (.51-.72)

Following .52 . 81.8 WRegulations (.41-.58) .6.0) (.38-.56)

Sel f-Control .27 F .36(. 13- .36) . -. 4)(. 27-. 44) ..

Integrity .60 .4
(.U-.65) .(.34-.57)

MilItary .40 .43 .I
Appearance (.31-.50) (.28-.52) (.84-.go) A!,,

Physical .24 .22 7Fitness (.15-.36) (.12-.37)

Note: In parentheses is the range of correlations that resulted for
individual MOS. Above the numbers in parentheses are corre-
lations for the entire sample, combining MOS.

aFactor I - Job-Relevant Skills and Motivation; Factor 2 - Personal WA'

Discipline; Factor 3 - Physical Fitness and Military Bearing.
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Table 6.12

Correlations Between Army-Wide Performance Factora Scores 
and Army-WideV

Performance Rating Dimensions for Combined Peer and Supervisor Raters

Factor 1 Factor 2 Factor 3

Factor I 
S

Factor 2 .2B
(.13-.37)

Factor 3.40Factor 3 ~ ~(.30-.51)(.-.)

Technical .36 .46
Knowledge ( (.25-.45) (.32-.58)

Leadership F.5 .38 .58
(.27-.47) (.50-.64)

Effort .55 .41
.0.8 (.44-.65) (.31-.49)

Self-Development 70.48 .59
(.36-.55) (.47-.75)

Maintaining F T 1 .43 .55
Equipment (.36-.54) (.47-.67)

Following .50 .46
Regulations (.41-.63) (.-.) (.36-.56) .
Self-Control .27 -.. 31

(.08-..35) (.15-.36)

Integrity 61.61 .44
(.46-.70) 1 1)(.34-.53)

Military .3 .41 .T'"
Appearance (.23-.49) (.32-.53) .52)

Physical .25 .18 F 51
Fitness (.14-.37) (-.03-.31) f("69"'80) I

Note: In parentheses is the range of correlations 
that resulted for

individual MOS. Above the numbers in parentheses are corre-
lations for the entire sample, combining MOS.

aFactor I - Job-Relevant Skills and Motivation; Factor 2 - Personal

Discipline; Factor 3 - Physical Fitness and Military Bearing.
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No other such "reversals" occurred for individual rating sources and
MOS. For the vast majority of dimension-by-MOS combinations, the dimensions , y
correlated highest with their target factors as defined by the factor
analysis results for the entire sample. This admittedly is only one s
possible way to explore stability of the three-factor solution across MOS
and rating source, but the results do suggest that the three-factor solution
represents a consistent, interpretable summary of the 10 Army-wide
dimensions.

Army-Wide Common Task Rating Scales. Principal factor analyses with a
varimax rotation were again utilized to identify the constructs underlying
the task dimensions. These analyses were also conducted across the 10 Batch
Z MOS for peers, supervisors, and the combined rater group. Recall that
only Batch Z raters completed these scales. A three-factor solution was
chosen as the most psychologically meaningful, although there was some
small variation between the three rating groups in terms of which dimensions
loaded highest on each factor.

The names of the factors and the task dimensions loading highest on
each are shown in Table 6.13 for the three rater groups. As can be seen in
the table, the solutions are identical across the rater groups with the
exception of two task dimensions (Combat: Move Under Fire and Combat:
Camouflage Self/Equipment). The rotated factor loading matrixes for peers,
supervisors, and the combined rater group are shown in Tables 6.14, 6.15,
and 6.16, respectively.

As in the analysis plan for the Army-wide performance rating scales, an
objective in analyzing the Army-wide common task scales was to determine 0

whether the factor solutions based on all 10 MOS would hold up within rating
source and individual MOS. Thus, for each of the rater groups (peers,
supervisors, and the two groups combined), we computed correlations within
MOS between Table 6.13 the original task dimension ratings and task factor
scores. Within each rater group, the three-factor solutions held up
reasonably well, although in five MOS the two Combat dimensions correlated •
higher with a factor other than their "target" factor. The correlations
between the original task dimensions and the factor scores are presented in
Tables 6.17, 6.18, and 6.19 for peers, supervisors, and combined peers and
supervisors, respectively.

Because the two Combat dimensions (i.e., Camouflage Self/Equipment and
Move Under Fire) did not always correlate highest with their target factor
within individual MOS and also loaded on different factors for the three
rater groups, we decided to select the most psychologically meaningful
solution and to use that solution as a basis for calculating the common task
rating scores for all MOS and rater groups. The solution that resulted for
the supervisor raters seemed to make the most sense conceptually and was
thus chosen as our final solution. Accordingly, Combat: -Move Under Fire
was included in Factor I (Field Skills), while Combat: Camouflage
Self/Equipment was included in Factor 2 (Weapons Operation and Maintenance).

N
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Table 6.13

Army-Wide Common Task Rating Scales Factors

Factor 2:
Factor 1: Weapons Operation Factor 3: I

Field Skills a Maintenance Survival

Peers

Navigate: In the Field Combat: Move Under Fire Combat: Camouflage Self/Equip j

Communicate: Send Radio Message Shoot: Weapons Oper/Maint Survive: First Aid

See: Identify Threat Shoot: Engage Target Survive: Customs of War

See: Estimate Range Survive: NBC Attack

Supervisors

Navigate: In-the Field Shoot: Weapons Oper/Maint Survive: First Aid

Communicate: Send Radio Message Shoot: Engage Target Survive: Customs of War

See: Identify Threat Shoot: Camouflage Self/Equip Survive: NBC Attach

See: Estimate Range --.

Combat: Move Under Fire

Combined Peers and Supervisors •

Navigate: In the Field Shoot: Weapons Oper/Maint Combat: Camouflage Self/Equip

Communicate: Send Radio Message Shoot: Engage Target Survive: First Aid

See: Identify Threat Survive: Customs of War

See: Estimate Range Survive: NBC Attack

Combat: Move Under Fire P

.O
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Table 6.14

Army-Wide Common Task Ratings Three-Factor Solution for Peer Raters

Rotated Factor Patterna

Factor 1 Factor 2 Factor 3 Dimensionsb

.59 .33 .28 Comm: Send Radio Message

.58 .33 .30 Nav: In the Field 'e ..

.55 .35 .28 See: Estimate Range

.55 .22 .24 See: ID Threat

.46 .24 .44 Surv: Customs of War

.28 .63 .23 Shoot: Engage Target

.32 .60 .28 Shoot: Weapon Oper Maint

.37 .47 .33 Comb: Move Under Fire

.40 .34 .52 Surv: First Aid

.33 .33 .50 Surv: NBC Attack

.30 .45 .47 Comb: Camouflage Self/Equip r.

aFactor 1- Field Skills; Factor 2- Weapons Operation and Maintenance;

Sactor 3 - Survival.
Comm - Communicate; Nay- Navigate; Surv - Survive; Comb - Combat.

1-1=- P
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Table 6.15

Army-Wide Common Task Ratings Three-Factor Solution for Supervisor Raters

Rotated Factor Patterna

Factor 1 Factor 2 Factor 3 Dimensionsb

.65 .34 .22 Nay: In the Field

.63 .25 .23 Comm: Send Radio Message

.60 .21 .28 See: ID Threat

.60 .34 .25 See: Estimate Range

.52 .37 .31 Comb: Move Under Fire

.29 .69 .24 Shoot: Weapon Oper Maint

.28 .66 .18 Shoot: Engage Target

.29 .54 .38 Comb: Camouflage Self/Equip

.36 .43 .57 Surv: First Aid

.44 .23 .48 Surv: Customs of War

.35 .37 .48 Surv: NBC Attack

dFactor 1 - Field Skills; Factor 2 - Weapons Operation and Maintenance;

[actor 3 -Survival.
Nay - Navigate; Comm - Communicate; Comb - Combat; Surv - Survive.
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Table 6.16 
, %

Army-Wide Common Task Ratings Three-Factor Solution for Combined Peer and
Supervisor Raters S

Rotated Factor Patterna

Factor 1 Factor 2 Factor 3 Dimensionsb

.60 .32 .32 Nav: In the Field

.60 .27 .29 Comm: Send Radio Message

.59 .33 .27 See: Estimate Range

.56 .23 .26 See: ID Threat a

.43 .39 .30 Comb: Move Under Fire

.28 .64 .22 Shoot: Engage Target

.30 .63 .29 Shoot: Weapon Oper Maint

.32 .45 .43 Comb: Camouflage Self/Equip a

.38 .34 .55 Surv: First Aid

.33 .34 .57 Surv: NBC Attack

.42 .23 .47 Surv: Customs of War
"P4

aFactor 1 - Field Skills; Factor 2 - Weapons Operation and Maintenance;

Sactor 3 -Survival.
Nav - Navigate; Comm - Communicate; Comb - Combat; Surv - Survive.

1
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Table 6.17

Correlations Between Army-Wide Common Task Factora Scores and Army-Wide

Common Task Dimensions for Peer Raters

Factor 1 Factor Z Factor 3

Factor I

Factor 2 j72(-.28-.62)

Factor 3 .48 .45
(.38-.61) (..58) ,"

Navigate:F ~ .46 .48
In the Field (.6  (.39-.70) (.31-.60)

Communicate: .80 .46 .44
Send Radio Message 1(.62-.86) (.39-.66) (.30-.6Z)

See: F7 1.31 .38t.
Identify Threat (.15-.54) (.27-.54)

See: .48 .44
Estimate Range .-. 3  (.37-.64) (.37-.64)

Combat: .50 .-6-- 52
Move Under Fire (.43-.67) (.51-.77) (.46-.68)

Shoot:- Weapons .44 .45
Operat ion/Mai nt (. 32-. 61 )( .g) (. 25-. 64),-

Shoot: .38 .37
Engage Target (.26-.66) ( .5.9 (.11-.57)

Combat: Camouflage .40 .63 , 5
Self/Equipment (.35-.57) (.48-.71) 1(.63-.84)

Survive: .55 .47 .821
First Aid (.39-.73) (.37-.63)

Survive: .62 .33 f 10
Customs of War (.57-.78) (.24-.47) (.61- 83)1

Survive: .44 .46FT W
NBC Attack (.32-.69) (.16-.62)

Note: In parentheses is the range of correlations that resulted for
individual MOS. Above the numbers in parentheses are correlations *-

for the entire sample, combining MOS.

aS
aFactor 1 - Field Skills; Factor 2 - Weapons Operation and aintenance;
Factor 3 - Survival. Mita
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Table 6.18 ,,

Correlations Between Army-Wide Common Task Factora 
Scores and Army-Wide

Common Task Dimensions for Supervisor 
Raters

Factor 1 Factor 2 Factor 3

Factor I

Factor 2

Factor 3 .39 .37(.13-.71) (-.0o2-. s9)

Navigate: F.B- - .44 .39 0
In the Field 1(.75-.88)1 (.08-.75) (.10-.63)

Communicate: F o .32 .37
Send Radio Message (-.03-.65) (.08-.62)

See: 1.27 .44
Identify Threat (-.30-.S6) (.25-.62)

See: .43 .40
Estimate Range (.67BS) (.06-.77) (.32-.57)

Combat: F 1 .47 .49
Move Under Fire (.24-.69) (.25-.68) S

Shoot:- Weapons .37 .38
Operation/Maint (-.04-.73) (.8 92) (-.07-.55)

Shoot: .35 ..B6 .28
Engage Target (-.07-.62) (-.1'0-.43)

Combat: Camouflage .37 .60
Self/Equipment (.06-.60) ( 1) (.51-.78)

Survive: .45 .56 0First Aid (.22-.65) (.11-.7b)

Survive: .55 .30
Customs of War (.35-.69) (.04-.52)

Survive: .44 .48 .76'
NBC Attack (.Z6-.72) (.32-.72) .

Note: In parentheses is the range of correlations that resulted for
individual MOS. Above the numbers in parentheses are correlations
for the entire sample, combining MOS.

a0
aFactor I - Field Skills; Factor 2 -Weapons Operation and Maintenance;
Factor 3 - Survival.
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Table 6.19

Correlations Between Army-Wide Common Task Factora Scores and Army-Wide
Common Task Dimensions for Combined Peer and Supervisor Raters S

Factor I Factor 2 Factor 3

Factor 1

Factor 2 .3'

Factor 3 .47y.411(.40-.62) ( 3 - S ) . -.

Navigate: 44~f .49
In the Field (.- 7 1 (.30-.65) (.40-.62)

Communicate: .37 .44
Send Radio Message (.65-.86) (.22-.54) (.38-.57)

See: ,41 .37 .44 .0
Identify Threat j.L.7) (.09-.S2) (.31-.54)

See: . 7 8  46 .42
Estimate Range .-. (.37-.64) (.32-.63)

Combat: .57 1 .54 .47 .
Move Under Fire . ) (.41-.65) (.37-.66)

Shoot: Weapons .40 .45
Operation/Maint (.24-.59)( 89) (.34-.65)

Shoot: .37 .34
Engage Target (.17-.55) ).-91) (.18-.51) ,

Combat: Camouflage .41 63 .67
Self/Equipment (.26-.56) (.48-.68) (.59-.74)

Survive: .51 .46 ) .5
First Aid (.39-.63) (.33-.66).1.89 ) e

Survive: .56 .32 73
Customs of War (.50-.73) (.24-.48) 3-.

Survive- .44 .47
NBC Attack (.34-.63) (.38-.55) (70-.87)

Note: In parenthes3. is the range of correlations that resulted for
individual ht.S. Above the numbers in parentheses are correlations .-.. *

for the entire sample, combining MOS. l -'. ..
aS

aFactor 1 - Field Skills; Factor 2 - Weapons Operation and Maintenance;
Factor 3 - Survival .
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MOS-Specific Performance Rating Scales. For the MOS-specific
performance rating scales, principal factor analyses with a varimax rotation
were conducted within MOS and separately for the peer and supervisor raters.
Recall that one objective in developing the basic criterion scores was to
look for common themes that might be evident across MOS, even though
different dimensions comprised each of the nine sets of MOS-specific
performance rating scales.

Inspection of the factor analyses revealed a similar two-factor
solution that could be used for all nine MOS. In particular, the rating
dimensions loading highest on one of the factors consisted mainly of core
job requirements and tasks, while those loading highest on the second factor
were more peripheral (as opposed to core) job duties. Accordingly, for all
MOS, a two-factor solution was chosen to represent the MOS-specific aspect
of the criterion domain, with the factors named as follows: 1 - Core
Responsibilities, and 2 - Other Responsibilities.

It should be mentioned that within some MOS, slightly different two-
factor solutions resulted for peer versus supervisor raters. Under such
circumstances, the most psychologically meaningful solution was selected.
The rating dimensions loading highest on each factor within each MOS are S

shown in Table 6.20.

COMBAT EFFECTIVENESS RATINGS

The combat effectiveness rating scales were summated scales based on •
the 40 items that survived the field tests; that is, the same items were
used for each MOS. This scale, like the Army-wide rating scales, was
intended to be appropriate for any MOS. It is the only criterion that
specifically addresses combat performance for all Project A MOS, and is
expressly designed to evaluate performance under degraded condition.s and the
increased confusion, workload, and uncertainty of a combat environment -
(Campbell, 1987).

A factor analysis of these items based on the combined samples from the
Concurrent Validation suggested that only two factors could be extacted.
The first factor contained items that seemed to reflect performance under
adverse, difficult, or dangerous conditions. The second was composed B

largely of items dealing with making mistakes, getting into trouble, or
creating discipline problems. Consequently, items within each factor were
sutimed to produce two scores for expected combat effectiveness, Performing
Under Adverse Conditions and Avoiding Mistakes.

. .- .
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Table 6.20

MOS-Specific Performance Rating Scales Factors

MOS 1IB- Infantryman

I. Core Responsibilities 2. Other Responsibilities
Reconnaissance and Patrol Navigation
Avoid Enemy Detection Maintaining Supply/Equip/Weap
Courage/Proficiency in Battle Assist/Lead Others
Fighting Position Guard/Security Duties
Prisoners of War Field Sanitation
Operate Radio
Use of Weapons/Equipment

MOS 13B - Cannon Crewr.an

1. Core Responsibilities 2. Other Responsibilities
Load/Unload Howitzer Prepare Howitzer
Gunnery Drive/Maintain Vehicles
Receive/Relay Communications Loading Out Equipment
Record Keeping Prepare Ammo for Fire
Position Improvement Setting Up Communications

MOS 19E - Armor urewmam 0

1. Core Responsibilities Z. Other Responsibilities
Maintain Tank Store Ammo Aboard Tanks
Drive/Recove'- Tanks Load/Unload Guns
Engage Targets with Tank Gun Maintain Guns
Operate/Maintain Comm Equip
Prepare Tank for Field

MOS 31C - Single Channel Rad-io Operator

1. Core Responsibilities 2. Other Responsibilities
Inspect/Service Equipment Prepare Reports
Install/Repair Equipment Maintain Security
Operate Communication Device Provide Safe Transportation

110S 63a - Lioht Wheel Vehicle Mechanic -

1. Core Responsibilities 2.. Other Responsibilities
Inspect/Test with Equip Safety Mindedness
Troubleshooting Determine Task Requirements
Repair Administrativ.e Duties
Perform Routine Maint Vehicle Operation
Recovery Use Technical Documents

(Continued)
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Table 6.20 (Continued)

MOS-Specific Performance Rating Scales Factors

MOS 64C - Motor Transport Operator

Core Responsibilities 2. Other Responsibilities
Safety Mindedness Self-Recover Vehicles
Park/Secure Vehicles Use Maps/Follow Routes
Drive Vehicles Vehicle Coupling
Check/Maintain Vehicles Perform Dispatcher Duties P.
Load Cargo/Transp Personnel
Perform Admin Duties

MOS 71L - Administrative SDecialist

1. Core Responsibilities 2. Other Responsibilities
Distribute Documents Keep Records
Prepare Documents Establish Files IAW TAFFS
Maintain Office Resources Post Regulations
Provide Customer Service Safeguard Classified Documents

MOS 91A - Medical So.ci-31ist

1. Core Responsibilities 2. Other Responsibilities
Keep Medical Records Prepare/Inspect Field Clinic
Provide Patient Care Arrange Transp Injured
Provide Health Care to Army Maint/Oper Med Vehicles
Maint Med Supply and Equip Respond to Emergencies
Dispense Medication

MOS 95B - Military Police

1. Core Responsibilities 2. Other Responsibilities
Investigate Crime Respond to Emergencies
Patrolling Courage in Battle
Traffic Control Avoid Enemy Detection
Communication Skills Navigation
Promote Public Image Use of Weapons
Provide Security

a The MOS 63B dimension titled Use Tools/Test Equipment was not
included in either factor. .. 5'
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CONCLUDING COMMENTS

The principal objective of this chapter was to describe the development
of the basic criterion scores for various types of rating measures that were
collected as part of the Project A large-scale Concurrent Validation effort. 

Joe

Identification of the criterion scores was accomplished through the use of
principal factors analyses within each rating instrument.

To summarize the results of these analyses:

o A three-factor solution (Job-Relevant Skills and Motivation, Personal
Discipline, and Physical Fitness and Military Bearing) was chosen as
the most psychologically meaningful for the Army-wide performance
rating scales.

o For the Army-wide common task rating scales, a three-factor solution
also resulted (Field Skills, Weapon Operation and Maintenance, and
Survival).

o Factor analyses of the MOS-specific rating scales yielded a two-factor of

solution across all nine MOS (Core Responsibilities, and Other
Responsibilities).

o Factor analysis of the combat rating scales, using the combined sample,
also produced a two-factor solution (Performing Under Adverse
Conditions and Avoiding Mistakes).

%
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Chapter 7

THE MODELING OF CRITERION PERFORMANCE AI1D
DEVELOPMENT OF CRITERION FACTOR SCORES'

This chapter recounts a series of activities directed toward modeling
job performance in the Project A population of jobs and maximizing our
understanding of the criterion measures described in the earlier chapters.

THE INITIAL FRAMEWORK

Overall, the criterion development work in Project A was guided by a
particular "theory" of performance, which may be briefly stated as follows:
Job performance really is multidimensional; there is not one outcome, one
factor, or one anything that can be pointed to and labeled as job
performance; it is manifested by a wide variety of behaviors, or things '
people do, that are judged to be important for accomplishing the goals of
the organization.

Two General Factors

For the population of entry-level enlisted positions, we postulated
that there are two major types of job performance components. The first is
composed of components that are specific to a particular job; that is,
measures of such components would reflect specific technical competence or
specific job behaviors that are not required for other jobs. The second
type is composed of components that are defined and measured in the same way
for every job; these are referred to as Army-wide criterion factors.

For the job-specific components, we anticipated that there would be a
relatively small number of distinguishable factors of technical performance
that would be a function of different abilities or skills and that would be
reflected by different task content.

The Army-wide concept incorporates the basic idea that total
performance is much more than task or technical proficiency. It might S
include such attributes as contributions to teamwork, continuing self-
development, support for the norms and customs of the organization, and
perseverance in the face of adversity.

0

'This chapter is based on material from two papers: (a) Project A: When
the Textbook Goes Operational, by John P. Campbell; (b) A Latent Structure
Model of Job Performance Factors, by Lauress L. Wise, John P. Campbell,
Jeffrey J. McHenry, and Lawrence M. Hanser. Both papers were presented at
the 1986 Annual Convention of the American Psychological Association in
Washington and are available in the ARI Research Note which supplements this _
report. .5.
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In sum, the working model of total performance with which the project

began viewed performance as multidimensional within the two broad categories
of factors. The job analysis and criterion construction methods were
designed to "discover" the content of these factors by means of an
exhaustive description of the total performance domain, several iterations
of data collection, and the use of multiple methods for identifying basic
performance factors.

Factors vs. a Composite

Saying that performance is multidimensional does not preclude using
just one index of an individual's contributions in order to make a specific
personnel decision (e.g., select/not select, promote/not promote). As
argued by Schmidt and Kaplan (1971) some years ago, it seems quite
reasonable for the organization to scale the importance of each major
performance factor relative to a particular personnel decision that must be
made, and to combine the weighted factor scores into a composite that
represents the total contribution or utility of an individual's performance,
within the context of that decision. That is, the way in which performance
information is weighted and combined is a value judgment by the
organization. Determining the specific combinational rules (e.g., simple
sum, weighted sum, nonlinear combination) that best reflect what the
organization is trying to accomplish is a matter for research.

Needed: The Latent Structure of Performance

If all the Project A rating scales were used separately for each type
of rater and the MOS-specific measures were aggregated at the task or
instructional module level, there would be approximately 200 criterion
scores on each individual--too many to handle. Adding them all up into a
composite is a bit too atheoretical, and developing a reliable and
homogeneous measure of the general factor violates the basic notion that
performance is multidimensional. A more formal way to model performance is
to think in terms of its latent structure, postulate what that might be, and
then resort to a confirmatory analysis. S..

Unfortunately, it is true that we simply know a lot more about
predictor constructs than we do about job performance constructs. There are
volumes of research on the former, and almost none on the latter. For
personnel psychologists it is almost second nature to talk about predictors
in terms of theories and constructs. However, on the performance side, the
textbooks are virtually silent. Only a few people have even raised the
issue (e.g., Dunnette, 1963; Wallace, 1965).

Given this initial disparity, we used the expert judgment of the
Project A staff, the previous literature, and data from pilot and field
tests to formulate a target model. In the field tests, the various versions
of the criterion measures were administered to 100-150 people from each of
nine MOS. These data and the development work leading up to them are
summarized in Campbell (1987) and Campbell and Harris (1985). A picture we
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drew at the time is shown in Figure 7.1; it is included only to show one
stage in the almost continuous process of bootstrapping ourselves toward a
more final conceptual description of the predictor/criterion space.

The target model was then subjected to what might be described as
"quasi" confirmatory analysis, using data from the Concurrent Validation
sample. The purpose was to consider whether a single model of the latent
structure of job performance would fit the data for all nine jobs. It is
the result from these analyses that we report here.

PROCEDURE

As described previously, the criterion measures were administered to a
Concurrent Validation sample of 400-600 people in each of the 19 jobs (MOS).
The complete array of performance measures is repeated in Figure 7.2.

Previous chapters have described how each of the major sets of
criterion measures was reduced from a large number of item, task, orl
individual scale scores to a smaller set of factor or category scores. The
results of this first level of aggregation have been referred to as the
"basic" array of criterion scores. A summary of these results follows.

Reduction of the Hands-On and Written Test Variables

Tasks were grouped into "functional or content categories" on the basis
of the similarity in task content. The 30 tasks sampled for each job were
clustered into 8 to 15 categories. Each of the school knowledge items was
similarly grouped into a specific content category.

Ten of the categories were common to some or all of the jobs (e.g.,
first aid, basic weapons, field techniques). Each job, except Infantryman,
also had two to five performance categories that were unique, or job
specific.

Next, scores were computed for each content category within each of the
three sets of measures. For the hands-on test, the functional category
score was the mean percentage of successfully completed steps across all of
the tasks assigned to that category. For the job knowledge test and the
school knowledge test, the functional category score was the percentage of
items within that category that were answered correctly.

After category scores were computed, they were factor analyzed via
principal components. Separate factor analyses were executed for each type
of measure within each job. Several common features were evident in the
results. First, the unique or specific categories for each job tended to
load on different factors than the common categories. Second, the factors
that emerged from the common categories tended to be fairly similar across
the nine different jobs and across the three methods. Since some of the
categories were not sampled in one or more of the tests for some jobs, at
least some differences were inevitable.
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771

Performance Measures Common to Batch A and Batch Z MOS (Jobs)

1. Ten behaviorally anchored rating scales designed to measure factors of
non-job-specific performance (e.g., giving peer leadership and support,
maintaining equipment, self-discipline).

2. Single scale rating of overall job performance.

2. Single scals -atinq of NCO (noncommissioned officer) potential.

4. A 40-item summated rating scale for the assessment of expected combat
performance.

5. Paper-and-pencil test of training achievement developed for each of the
19 MOS (130-210 items each).

6. Five performance indicators from administrative records, the first four--

obtained via self-report and the last from computerized records.

o Total number of awards and letters of commendation.
o Physical fitness qualification.
o Rifle marksmanship qualification score.
o Number of disciplinary infractions.
o Promotion rate (in deviation units).

Performance Measures for Batch A Only

7. Job-sample (hands-on) test of MOS-specific task proficiency.
Individual is tested on each of 15 major job tasks in an MOS.

8. Paper-and-pencil job knowledge tests designed to measure task-specific
job knowledge. Individual is scored on 150-200 multiple choice items
representing 30 major job tasks. Fifteen of the tasks were also
measured hands-on.

9. Rating scale measures of specific task performance on the 15 tasks also
measured with the knowledge tests and the hands-on measures.

10. MOS-specific behaviorally anchored ratings scales. From 6 to 12 BARS
were developed for each MOS to represent the major factors that
constituted job-specific technical and task proficiency.

Performance Measures for Batch Z Only

11. Ratings of performance on 11 representative "common" tasks. The Army .,
specifies a series of common tasks (e.g., several first aid tasks) that
everyone should be able to perform. %'..*-' ',_

12. Single scale rating on performance of specific job duties.

Auxiliary Measures Included in Criterion Battery

13. Job History Questionnaire which asks for information about frequency .- |
and recency of performance of the NOS-specific tasks.

14. Army Work Environment Questionnaire - a 99-item questionnaire assessing .,.
situational/environmental characteristics, and leadership climate.

15. Measurement Method Rating obtained from all participants at the end of
the final testing session.

Note: All rating measures were obtained from approximately two supervisors '

and three peers for each ratee. 0

Figure 7.2. Criterion measures used in Concurrent Validation samples.
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With these exploratory empirical factor analyses used as a guide, the
following set of content categories was identified:

1. Basic Soldiering Skills (field techniques, weapons, navigate, o .
customs and laws).

2. Safety/Survival (first aid, nuclear-biological-chemical safety).
3. Communications (radio operation).
4. Vehicle Maintenance.
5. Identify Friendly/Enemy Aircraft and Vehicles.
6. Technical Skills (specific to the job).

At this point, the categories derived from the written and hands-on
tests reflected an integration of expert judgment and the results of the
factor analyses. (See Chapter 5 for a full description of the categories
and how they were developed.)

Reduction of the Rating Variables

Army-Wide BARS. Empirical factor analyses of the behaviorally anchored
Army-wide rating scales suggested three factors: .

i. Effort/Leadership: including effort and competence in performing
job tasks, leadership, and self-development.

2. Maintaining Personal Discipline: including self-control,
integrity, and following regulations.

3. Fitness and Bearing: including physical fitness, and maintaining
proper military bearing and appearance.

MOS-Specific BARS. Similar exploratory factor analyses were conducted
for the job-specific BARS, and two factors within each job were identified.
The first consisted of scales reflecting performance that seemed to be most
central to the specific technical content of the job. The second consisted
of the rating scales that seemed to reflect more tangential or less central
performance components. Again the final formulation of factors was based on
a combination of empirical and judgmental considerations. I

Task Ratings. The reliabilities, intercorrelations, and distributional
properties of the task ratings for each of the 30 tasks that were also
tested with the knowledge tests were examined and found to be less reliable
than either the Army-wide or the MOS-specific scales. Supervisors and peers
often reported that they had never had an opportunity to observe their
ratees' performance on many of the tasks, leading to a significant missing
data problem. Consequently, the task ratings were dropped from the present
analyses. %

Combat Prediction Scale. The individual items in the combat
performance prediction battery also were subjected to a principal components
analysis. Two factors seemed to emerge from an analysis on the combined
sample. The first factor consisted of items depicting exemplary effort, 0
skill, or dependability under stressful conditions. The second factor

.i
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consisted of items portraying failure to follow instructions and lack of
discipline under stressful conditions.

Reduction of the Administrative Measures

The way in which the administrative measures were scored during
C-ncurrujL Vali1itio, was cncra fly -im-iar to that used in earlier testinq.
However, based on an examination of the intercorrelations and distributional
properties of the indexes, the awards and certificates items used earlier
were combined into one score, a measure of reenlistment eligibility was
dropped, and a promotion rate score was developed from existing computerZ
file information. The Idtter score is a deviation score in that each
individual's promotion progress is compared to the mean. After these
changes were made, five scores (awards/certificates, physical
readiness, M16 qualification, Articles 15/flag actions, promotion rate) were
identified as best serving to capture the relevant variance in the
administrative indexes.

The Final Array

Based on the above exploratory analyses, the reduced array of criterion
variables is shown in Table 7.1. Because MOS do diffcr in their task
content, not all 31 variables were scored in each MOS and there was some
slight variation in the number of variables used in the subsequent analyses. •
Table 7.2 shows the means, standard deviations, and intercorrelations among
the variables for one of the nine jobs (MOS 11B, Infantryman); the summary
statistics for all nine MOS are shown in Appendix 0.

BUILDING THE TARGET MODEL

The next step was to build a target model of job performance that could -'.
be tested for goodness of fit within each of the nine jobs. The initial
model shown in Figure 7.1 was a starting point. The correlation matrixes
shown in Appendix D were each subjected to another round of empirical factor
analysis to suggest possible modifications.

Several consistent results were observed in the different factor
analyses. First, as expected, there was the general prominence of "method"
factors, specifically one methods factor for the ratings and one methods
factor for the written tests. The emergence of method factors was
anticipated and was consistent with prior findings (e.g., Landy & Farr,
1980).

The second consistent result was a correspondence between the adminis-
trative measures scales and the three Army-wide rating factors. The awards
and certificates scale from the administrative measures loaded together with
the Army-wide effort/leadership rating factor; the Articles 15 score and the _
promotion rate scale loaded with the personal discipline factor (most of the
variance in promotion rate was thought to be due to retarded advancement
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Table 1.1

Thirty-One Basic Criterion Scores Obtained by Aggregating Individual Rating
Scales, Job Sample Tasks, Knowledge Test Items, and Archival Records

1. Single scale rating of overall performance.
. N,.'.

Three-Unit Weighted Factor Scores Obtained from the 10 Factor Analysis Army- .
Wide Behaviorally Anchored Rating Scales.

2. Effort and leadership factor.
3. Personal d~scipline factor.
4. Physical fitness and military bearing factor.

Two-Unit Weighted Factor Scores Obtained Via Factor Analysis of the Job-
Specific Behaviorally Anchored Rating Scales Developed for Each Job.

5. Core responsibilities factor.
6. Peripheral responsibilities factor.

Two-Unit Weighted Factor Scores Outlined from the Expected Combat Perfor-
mance Suamated Rating Scale.

7. Performing well under adverse conditions factor.

8. Avoiding mistakes factor. •

Archival/Administrative Performance Indicators.

9. Awards and certificates.
i.. Physical readiness test scare. e

11. Mlo qualification score.
12. Articles lb/flz7 actions-
13. Promotion rate devia,io score.

Task Proficiency Scale Scores Obtained by Clustering Items for Hands-On Job .. e

Sample Tests (HO).

14. Core technical (MOS-specific).
15. Communications.
16. Vehicle operation and maintenance. N
17. General soldiering.
18. Identifying target and threat vehicles and aircraft.
19. Safety and survival. e

Job Knowledge Scale Scores Obtained by Clustering Items From Job Knowledge

Tests (K).

20. Core technical (KOS-specific).
21. Communications.
22. Vehicle operation and maintenance.
23. General soldiering.
24. Identifying target and threat vehicles and aircraft.
25. Safety and survival.

Training Knowledge Scale Scores Obtained by Clustering Items From Training , ;.
School Knowledge Tests (SK).

26. Core technical (MOS-specific).
27. Communications.
28. Vehicle operation and maintenance. ..
29. General soldiering. 

%

30. Identifying target and threat vehicles and aircraft. 0

31. Safety and survival. %

%0.
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A third observation from the empirical factor analyses was that, with
the possible exception of the job-specific content factors, there was not
much evidence that the factors reflecting task performance crossed
measurement methods. The hands-on communication score, for example, was
likely to be as correlated with the written safety score as with the written
communications score. We interpreted this result as evidence against being
able to separate the measurement of knowledge and the measurement of
performance skill within the common task domain.

Based on these findings from the exploratory empirical analyses, we
constructed a revised model to account for the correlations among our
performance measures. This model included the five job performance
constructs defined in Figure 7.3:

1. Core Technical Proficiency
2. General Soldiering Proficiency
3. Effort and Leadership
4. Personal Discipline
5. Physical Fitness and Military Bearing

Several minor issues remained before the model could be tested for
goodness of fit within the nine Batch A jobs. One was whether the job-
specific BARS were measuring job-specific technical knowledge and skill, or
effort and leadership, or both. ihe intercorrelations among our performance
factors suggested that these rating scales were measuring both of these
performance constructs, though they seemed to correlate more highly with
other measures of effort and leadership than with measures of job-specific
technical knowledge and skill. For purposes uf model fitting the MOS-
specific BARS core factor was hypothesized to load on both core technical
and effort/leadership.

Another issue was whether it was necessary to posit hands-on and ad-
ministrative measures "method" factors to account for the intercorrelations
within each of these sets of measures. The average intercorrelation among
the scores within each of these sets was not particularly high. Therefore,
for the sake of parsimony, we decided to try to fit a model without these
two additional methods factors. .

CONFIRMATORY ANALYSIS

Confirmation of the Model Within Each Job

The next step in the analysis was to conduct separate tests of goodness
of fit of this target model within each of the nine jobs. This was done .--:
using the LISREL confirmatory factor analysis program (J6reskog & Sorbom,
1981).

In conducting a confirmatory factor analysis with LISREL, it is
necessary to specify the structure of three different parameter matrixes:
Lambda-Y, the hypothesized factor structure matrix (a matrix of regression
coefficients for predicting the observed variables from the underlying
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1. Core Technical Proficiency
This performance construct represents the proficiency with which the
soldier performs the tasks that are "central" to the MOS. The tasks
represent the core of the job and they are the primary definers of the _-
MOS. For example, the first-tour Armor Crewman starts and stops the
tank engines; prepares the loader's station; loads and unloads the main
gun; boresights the M60A3; engages targets with the main gun; and per-
forms misfire procedures. This performance construct does not include
the individual's willingness to perform tne task or the degree to which
the individual can coordinate efforts with others. It refers to how
well the individual can execute the core technical tasks the job
requires, given a willingness to do so.

2. General Soldiering Proficiency
In addition to the core technical content specific to an MOS, indivi-
duals in every MOS also are responsible for being able to perform a
variety of general soldiering tasks -- for example, determines grid
coordinates on military maps; puts on, wears, and removes M17 series
protective mask with hood; determines a magnetic azimuth using a
compass;, collects/reports information - SALUTE; and recognizes and S
identifies friendly and threat aircraft. Performance on this construct
represents overall proficiency on these general soldiering tasks.
Again, it refers to how well the individual can execute general
soldiering tasks, given a willingness to do so.

3. Effort and Leadership
This performance construct reflects the degree to which the individual
exerts effort over the full range of job tasks, perseveres under ad-
verse or dangerous conditions, and demonstrates leadership and support
toward peers. That is, can the individual be counted on to carry out
assigned tasks, even under adverse conditions, to exercise good judg-
ment, and to be generally dependable and proficient? While appropriate
knowledges and skills are necessary for successful performance, this -.
construct is meant only to reflect the individual's willingness to do
the job required and to be cooperative and supportive with other
soldiers.

4. Personal Discipline S
This performance construct reflects the degree to which the individual
adheres to Army regulations and traditions, exercises personal self-
control, demonstrates integrity in day-to-day behavior, and does not
create disciplinary problems. People who rank high on this construct
show a commitment to high standards of personal conduct.

5. Physical Fitness and Military Bearing
This performance construct represents the degree to which the indivi-
dual maintains an appropriate military appearance and bearing and stays
in good physical condition.

Figure 7.3. Definitions of the Job Performance Constructs.
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latent constructs); Theta-Epsilon, tht. matrix of uniqueness or error
components (and intercorrelations); and Psi, the matrix of covariances among
the factors.

In these analyses, we set the diagonal elements of Psi (i.e., the
factor variances) to 1.0, forcing a "standardized" solution. This meant
that the off-diagonal elements in Psi would represent the correlations among
and between our performance constructs and method factors. We further
specified that the correlation among the two method factors and each
performance construct should be zero. This effectively defined the method
factor as that portion of the common variance among measures from the same
method that was not predictable from (i.e., correlated with) any of the
other related factor or performance construct scores.

Some problems were encountered in fitting the hypothesized model to
several of the jobs. Solutions were obtained with some factor loadings
greater than one and with negative uniqueness estimates for the correspond-
ing observed variables. Also, estimates of the correlations among the
performance constructs occasionally exceeded unity. These problems
necessitated a certain amount of ad hoc cutting and fitting in the form of e
computing the squared multiple correlation (SMC) for predicting each
observed variable from all of the other variables, and setting the
uniqueness estimates (i.e., Theta-Epsilon diagonal) to 1.0 minus this SMC.
This approach eliminated all factor loadings and correlations greater than
one. In most cases, a second "iteration" was performed to adjust the
initial uniqueness estimates (Theta-Epsilon) so that the diagonal of the
estimated correlation matrix would be as close to 1.0 as possible.

Table 7.3 shows the final factor loading estimates (from Lambda-Y) for
each job. Table 7.4 shows the uniqueness estimates (from Theta-Epsilon) and
Table 7.5 shows the factor intercorrelation estimates (from Psi).

LISREL also computes a goodness-of-fit index based on a comparison of
the actual correlations among the observed variables and the correlations
estimated from Lambda-Y, Theta-Epsilon, and Psi. The goodness of fit is
distributed as chi-square, with degrees of freedom dependent on the number
of observed variables and the number of parameters estimated. The expected
value of chi-square is equal to the degrees of freedom; it is a sign that ,
the model does not fit the correlations among the observed variables.

Table 7.6 shows the value of chi-square for each job from this
computation. The chi-square values should be interpreted with considerable
caution because the approach we used was not purely confirmatory. The
hypothesized target model was based in part on analyses of these same data;
in addition, LISREL was "told" that the Theta-Epsilon (uniqueness)
parameters all were fixed, and therefore did not "use up" degrees of freedom
estimating these parameters; in fact, these values were estimated entirely
from the data.
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Table 1.3

Factor Loadings: Separate Model for Each Job

MOS

Construct/Factora 11B 13B 19E 31C 63B 64C 71L 91A 95B

Core Technical
HO Technical -- .61 .47 .64 .51 .29 .77 .59 .32
K Technical -- .75 .78 .79 .74 .26 .78 .75 .32 S

SK Technical -- .70 .79 .73 .82 .55 .229 .81 .43
MOS Tech Rating -- .45 .10 .22 .25 .25 .34 .10 .13

General Soldiering
HO Soldier .60 .51 .46 .64 .17 .50 .60 .42 .60
HO Safety .26 .33 .32 .31 .12 .63 .37 .48 .47
HO Communications .05 .06 .39 .56 -- -- -- .80
HO Vehicle -- -- -- .22 .17 b - -- .31
JK Soldier .76 .52 .74 .62 .45 .48 .87 .58 .46
JK Safety .55 .37 .75 .38 .71 .51 .72 .58 .33
JK Communications .30 .23 .66 .38 -- -- -- -- .29
K Vehicle -- .17 -- .10 .41 b . . .35
JK Identify .46 -- .20 .28 -- .12 -- .24 .21
SK Soldier .73 .45 .67 .39 .78 .56 .45 .44 .42
SK Safety .47 .32 .53 .62 .57 .47 .30 .64 .32 . .
SK Communications .42 .26 .42 -- .41 .3g .20 -- .20 4-

SK Vehicle .22 .24 .05 .30 .61 .22 .47 .28 -

SK Identify .46 -- .46 .13 -- . .. .. .. -.

Effort/Leadership
Eff/Ldr Rating .76 .56 .85 .64 .68 .83 .66 .76 .70
MOS Tech Ratings .70 -- .63 .40 .41 .50 .25 .59 .52
MOS Other Rating .77 .41 .48 .43 .54 .62 .43 .61 .56
Combat Exmplry .80 .47 .68 .54 .57 .87 .63 .80 .77 ,
Combat Problems .48 .20 -- .39 .52 .53 .55 -- .56
Awards/Certificate .32 .23 .24 .19 .28 .25 .34 .34 .22
Overall Rating .46 .39 .33 .17 .57 .42 .65 -- .41

Discipline
Discipline Rating .77 .58 .73 .45 .63 .85 .74 .58 .73
Combat Problems .29 .16 .62 .03 .05 .19 -- .82 .33
Articles 15 -.63 -.61 -.55 -.62 -.65 -.47 -.69 -.46 -.60
Promotion Rate .74 .61 .68 .79 .63 .57 .59 .54 .54
Overall Rating .39 .20 .53 .54 .09 .42 .06 .75 .38 ,'

(Continued)
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Table 7.3 (Continued)

Factor Loadings: Separate Model for Each Job

MOS

Construct/Factora 1IB 13B 19E 31C 63B 64C 71L 91A 95B

Fitness/Bearing
Fitness Rating .69 .23 .84 .48 .54 .42 .50 .60 .78
Phys Readiness .11 .90 .49 .89 .70 .53 .76 .69 .69

Ratings Method
AW Ratings .60 .73 .47 .70 66 54 65 66 .66
MOS Ratings .73 .73 .60 .69 .67 49 69 54 .63
Combat Ratings .47 .65 .55 .69 .57 .27 .55 .47 .40

Written Method
JK Technical -- .47 .28 .55 .59 .73 .44 .58 .57 S
K Soldier .41 .51 .33 .40 .61 .57 .11 .37 .59
JK Safety .37 .52 .12 .63 .08 .49 .17 .76 .57
K Communications .34 .11 .07 .55 -- -- -- -- .52
JK Vehicle .. .. . .42 .62 b -- .24 .21
K Identify -.15 .23 .50 .36 -- .05 -- .08 .23

SK Technical -- .48 .48 .55 .46 .88 .42 27 .50 0
SK Soldier .50 .66 .54 .59 .15 .51 .54 -- .54
SK Safety .53 .55 .42 .29 .34 .48 .44 .19 .60
SK Communications .51 .47 .46 -- .16 .24 .05 -- .42
SK Vehicle .49 .57 .24 .48 .55 .38 .05 .42
SK Identify .21 -- .42 .44 -- -- -- -- -,

S

M16 Qualification .71 .71 .71 .71 .71 .71 .71 .71 .71

aHO = Hands-on; JK job knowledge; SK = school knowledge; AW = Army-wide.
bVehicle content was merged into the Core Technical factor for MOS 64C. S

13.
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Table 7.4 A.

Uniqueness Estimates: Separate Model for Each Job

MOS

Factor Scorea lIB 13B 19E 31C 63B 64C 71L 91A 95B

HO Technical .52 .71 .48 .64 .74 .33 .57 .88
HO Soldier .59 .66 .75 .52 .95 .74 .55 .76 .63
HO Safety .92 .85 .75 .52 .95 .59 .79 .71 .77
HO Communications .95 .95 .81 .62 --.-- .82
HO Vehicle .. .. . .03 .95 b ._ .90

K Technical -- .21 .30 .15 .12 .39 .17 .11 .53
K Soldier .10 .43 .22 .26 .29 .74 .31 .58 .43

JK Safety .32 .53 .32 .31 .45 .49 .44 .15 .57
K Communications .56 .93 .32 .34 -- -- -- -- .64
JK Vehicle .. .. . .56 .32 b -- .94 .82 -
K Identify .36 .89 .40 .51 -- .95 .92 .90 %

SK Technical -- .27 .13 .09 .10 .14 .14 .15 .52
SK Soldier .09 .37 .14 .48 .31 .42. .54 .74 .46
SK Safety .46 .59 .43 .41 .50 .55 .72 .47 .55
SK Communications .40 .72 .35 -- .65 .8 .78 -- .67
SK Vehicle .73 .62 .69 .55 .18 .73 .76 .75
SK Identify -- .45 .10 .22 .25 .25 .34 .10 .13

Overall Rating .13 .13 .13 .13 .13 .13 .13 .13 .18
Eff/Ldr Rating .11 .11 .11 .11 .11 .05 .11 .11 .05 •
Discpln Rating .22 .22 .22 .22 .22 .05 .22 .22 .06
Fitness Rating .38 .38 .38 .38 .38 .05 .38 .38 .05
MOS Tech Ratings .08 .11 .13 .14 .08 .37 .17 .12 .33
MOS Other Rating .10 .13 .17 .19 .12 .35 .20 .18 .27
Combat Exmplry .02 .02 .02 .02 .02 .14 .02 .02 .02
Combat Problems .13 .13 13 .13 .13 .60 .13 .13 .40

Awards/Certif .89 .94 .93 .95 .91 .94 .86 .85 .90 ..0
Phys Readiness .95 .33 .67 .34 .50 .83 .46 49 .49
Articles 15 .58 .59 .68 .60 .56 .76 .51 .75 .64
Promotion Rate .45 .60 .53 .41 .57 .64 .62 .67 .70,
MI6 .50 .50 .50 .50 .50 .50 .50 .50 .50

aHO = hands-on; JK = job knowledge; SK = school knowledge. .

bVehicle content was merged into the Technical factor for MOS 64C.
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Table 7.5

Estimated Construct Correlations: Separate Model for Each Job

MOS

First Second
Construct Constructa 11B 13B 19E 31C 63B 64C 71L 91A 95B

Core Technical General Sldg -- .77 .83 .63 .58 .73 .48 .66 .70
Effort/Lead .67 .86 .51 .44 .50 .78 .44 .35 .46
Discipline .42 .13 .37 .26 .12 .69 .19 .43 .50 6
Fitness .25 .01 .03 .04 -.18 -.09 .10 -.05 -.09
M16 .27 .00 .04 .11 .05 .05 -.09 -.17 -.10

General
Soldiering Effort/Lead -- .89 .58 .57 .53 .44 .37 .43 .40

Discipline -- .29 .45 .30 .29 .29 .04 .37 .24 .
Fitness ---.19 .05 -.05 -.03 -.14 .09 -.05 .00
M16 -- -.06 .30 .30 .04 .11 .27 .02 .02

Effort/ Discipline .49 .67 .62 .55 .65 .51 .51 .59 .39
Leadership Fitness .57 .04 .38 -.11 .10 .23 .32 .21 .42

M16 .38 -.13. .21 .24 -.02 .35 .22 .17 .28 S

Discipline Fitness .33 .05 .24 .24 .30 .30 .27 .19 .25 , -
M16 -.12 -.25 -.30 .09 -.28 -.11 .02 -.28 -.08 ;.

Fitness M16 .52 .26 -.05 .02 .19 .22 .18" .27 .26

aThe M16 qualification score could not be assigned to any factor on the basis

of its empirical loadings in any MOS. Consequently, during the initial
confirmatory analysis it was carried along as a unique variable. However,
since it could not subsequently be demonstrated to possess any common variance,
it was dropped from the single model confirmatory analysis and was never used
in the later scoring of the five criterion factors.

w.p ,"
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Table 7.6

Goodness-of-Fit Indexes: Separate Model for Each Job

Root Mean
MOS Square Residual Chi-Square df P_

liB Infantryman .061 326.2 227 .02 "

13B Cannon Crewman .057 350.0 322 .14

19E Armor Crewman .065 170.0 348 .999

31C Single Channel .069 369.2 375 .58
Radio Operator

63B Light Wheel Vehicle .060 332.1 296 .07
Mechanic

64C Motor Transport .058 280.1 247 .07
Operator

71L Administrative .067 232.6 249 .77
Specialist

91A Medical Specialist .061 277.1 275 .45 ",.

95B Military Police .052 470.0 374. .001
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Confirmation of an Overall Model

The results of the confirmatory procedures applied to the performance
measures from each job generally supported a common structure of job
performance. The procedures also yielded reasonably similar estimates of
the intercorrelations among the constructs and of the loadings of the
observed variables on these constructs across the nine jobs.

The final step was to determine whether the variation in some of these
parameters across jobs could be attributed to sampling variation. The
specific model that we explored stated that (a) the correlation among
factors was invariant across jobs and (b) the loadings of all of the Army-
wide measures on the performance constructs and on the rating method factor p..

were also constant across jobs.

The proposed overall model was a relatively stringent test of a common
latent structure. For example, it was quite possible that selectivity
correlations between the constructs. This would tend to make it appear that

the different jobs require different performance models, when in fact they
do not.

The LISREL multigroups option requires that the number of observed
variables be the same for each job. However, for virtually every job scores
were missing on at l ..t one of the five construct categories for at least
one of the three knowledge and skill measurement methods. To handle this
problem, the Theta-Epsilon error estimates for these variables were set at
1.00, and the observed correlations between these variables and all the
other variables were set to zero. It was thus necessary to count the number
of "observed" correlations that we generated in this manner and subtract
this number from the degrees of freedom when determining the significance of
the chi-square goodness-of-fit statistic.

The overall model fit very well. The root mean square residual was
.047, and the chi-square was 2508.1. There were 2403 degrees of freedom
after adjusting for missing variables and the use of the data in estimating
uniqueness. This yields a significance level of .07, not low enough to
reject the model. Tables 7.7 and 7.8 show the factor loadings and
uniqueness for each job under this constrained model. Table 7.9 shows the
final mapping of the criterion measures on the five performance constructs.

Obtaining Criterion Factors Scores for Individuals '

To obtain an individual's score on each of the five criterion
constructs, the variables composing each factor were scored and combined in
the following manner. y .

The Core Technical Proficiency construct is composed of two major
components, each of which is standardized and then added to generate the
criterion score. The first component is operationally defined as the sum of
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Table 7.7 P

Factor Loadings: Single Model Across All Jobs

MOS

Construct/Factora lIB 13B 19E 31C 63B 64C 71L 91A 95B
,3.

Core Technical
HO Technical -- .59 .43 .58 .46 .27 .71 .54 .29 0
JK Technical -- .71 .79 .76 .57 .72 .70 .74 .37
SK Technical -- .66 .70 .54 .73 .55 .68 .85 .42
MOS Tech Rating -- .21 .12 .16 .25 .01 .12 .05 -.02

General Soldiering
HO Soldier .52 .66 .44 .52 .16 .51 .57 .35 .58
HO Safety .20 .44 .31 .36 .10 .49 .30 .50 .41
HO Communications .06 .12 .37 .52 -- -- -- -- .43
HO Vehicle -- -- .15 .21 b .- .. .27
JK Soldier .95 .50 .79 .64 .42 .69 .66 .69 .49
JK Safety .69 .36 .75 .45 .53 .66 .57 .65 .42
JK Communications .35 .25 .59 .51 -- -- -- -- .39JK Vehicle -- .. . .28 .37 b -- 07 34
JK Identify .43 .21 .34 .36 -- .12 -- .39 .18
SK Soldier .81 .40 .67 .33 .70 .50 .42 .40 .38
SK Safety .57 .34 .45 .40 .63 .43 .31 .62 .34
SK Communications .51 .21 .31 -- .42 .?9 .17 -- .23
SK Vehicle .35 .22 .06 .17 .65 .32 .36 .21

Effort/Leadership
Eff/Ldr Ratingb .76 76 .76 .76 .76 .76 .75 .76 .76
MOS Tech Ratingb .59 .33 .54 .50 .45 .62 .43 .62 .62
MOS Other Patingb .77 .59 .33 .45 .59 .48 .47 .58 .58
Combat ExmplryU .72 .72 .72 .72 .72 .72 .72 .72 .72
Combat Problemsb .44 .44 44 .44 .44 .44 .44 .44 .44
Awards/Certb .26 .26 .26 .26 .26 .26 .26 .26 .26
Overall Ratingb .48 .48 .48 .48 .48 .48 .48 .48 .48

Discipline
Discpln Ratingb .69 .69 .69 .69 .69 .69 .69 .69 .69
Combat Problemsb .25 .25 .25 .25 .25 .25 25 .25 .25
Articles 15b -.48-.48-.48-.48-.48-.48-.48-.48-.48
Promotion Rateb .52 .52 .52 .52 .52 .52 .52 .52 .52
Overall Ratingb .28 .28 .28 .28 .28 .28 .28 .28 .28

(Continued)
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Table 7.7 (Continued)
V

Factor Loadings: Single Model Across All Jobs

MOS

Construct/Factor 11B 13B 19E 31C 638 64C 71L 91A 95B

Fitness/Bearing
Fitness Ratinggb .82 .82 .82 :82 .82 .82 .82 .82 .82
Phys Readiness .37 .37 .37 .37 .37 .37 .37 .37 .37

Ratings Method
AW Ratingsb .56 .56 .56 .56 .56 .56 .56 .56 .56
MOS Ratingsb .61 .61 .61 .61 .61 .61 .61 .61 .61
Combat Ratingsb .42 .42 .42 .42 .42 .42 .42 .42 .42

Written Method
JK Technical -- .49 .29 .54 .71 .30 .42 .49 .49
JK Soldier -.16 .51 .29 .40 .53 .25 .28 .60 .60
JK Safety -.07 .49 .07 .52 .26 .28 .35 .52 .52
JK Communications .00 .11 .19 .38 --.-- .41 .41
JK Vehicle " -- -- .19 .52 b -- .20 .20
JK Identify -.05 .20 .12 .17 -- .10 -- .25 .25
SK Technical -- .54 .65 .64 .49 .71 .45 .53 .53
SK Soidicr .44 .68 .58 .61 .25 .66 .50 .60 .60
SK Safety .34 .51 .49 .57 .18 .56 .30 .59 .59
SK Communications .51 .46 .60 -- .20 6 .20 50 .50 ,
SK Vehicle .38 .57 .17 .60 .45 .17 .46 .46

aHO = hands-on; JK = job knowledge; SK = school knowledge; AW = Army-wide.
bVehicle content was merged into the Core Technical factor for MOS 64C.

These loadings were constrained to be equal across all MOS.
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Table 7.8
S

Uniqueness Estimates: Single Model Across All Jobs
-V',

MOS

Factor Scorea liB 138 19E 31C 638 64C 71L 91A 95B

HO Technical -- .62 .79 .62 .76 .91 .44 .68 .90
HO Soldier .72 .58 .80 .70 .95 .73 .64 .87 .67
HO Safety .95 .84 .90 .87 .95 .73 .90 .75 .81 0

HO Communications .95 .95 .86 .71 -- -- -- -- .82
HO Vehicle -- .. .95 .95 b -- -- .93

JK Technical -- .23 .28 .13 .15 .32 .28 .16 .60
K Soldier .10 .44 .28 .40 .48 .41 .44 .47 .40
JK Safety .48 .56 .41 .49 .62 .44 .55 .26 .54 0
K Communications .85 .91 .57 .55 -- -- -- -- .67
JK Vehicle -- -- -- . 4 b .95 .85
K Identify .71 .90 .84 .81 -- .95 -- .64 .90

SK Technical -- .25 .10 .24 .18 .17 .27 .19 .54
SK Soldier .13 .37 .20 .52 .41 .31 .58 .83 .49 •
SK Safety .54 62 .54 .51 .55 .51 .80 .29 .54
SK Communications .46 .75 .48 -- .77 .78 .92 -- .70
SK Vehicle .75 .68 .95 .61 .31 .86 .86 .75

Overall Ratingb .18 .18 .18 .18 .18 .18 .18 .18 .18
Eff/Ldr Ratingb .09 .09 .09 .09 .09 .09 .09 .09 .09
Discipline Ratingb .17 .17 .17 .17 .17 .17 .17 .17 .17
Fitness Ratingb .05 .05 .05 .05 .05 .05 .05 .05 .05
MOS Tech Ratingsb .18 .34 .22 .24 .18 .18 .18 .18 .25
MOS Other Ratiggb .05 .24 .46 .37 .05 .05 .05 .05 .27
Combat ExmplryU .26 .26 .26 .26 .26 .26 .26 .26 .26
Combat Problemsb .29 .29 .29 .29 .29 .29 .29 .29 .29 Well

Awards/Certb .93 .93 .93 .93 .93 .93 .93 .93 .93
Phys Readinessb .83 .83 .83 .83 .83 .83 .83 .83 .83
Articles 15u .77 .77 .77 .77 .77 .77 .77 .77 .77
Promotion Rateb .70 .70 .70 .70 .70 .70 .70 .70 .70

dHO = hands-on; JK = job knowledge; SK = school knowledge.
bVehicle content was merged into the Core Technical factor for MOS 64C.

These loadings were constrained to be equal across all MOS.
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the CVBITS scores 2 from the hands-on tests, and the second component is
defined as the sum of the CVBITS scores from both the job knowledge and
school knowledge tests. 4

The General Soldiering Proficiency score is also composed of two major
components, each of which is standardized and then added to generate the
criterion score. The first component is operationally defined as the sum of
the CVBITS scores from the hands-on test, and the second component is
defined as the sum of the CVBITS scores from both the job knowledge and
school knowledge tests.

The Effort/Leadership criterion factor is composed of four major

components, each of which is standardized before the four are summed. The ''

first component corresponds to the single rating for Overall Effectiveness. °
The second component is composed of three subcomponents. The first is one
of the three factor scores derived from the Army-wide BARS scales (i.e., the
Army-wide Effort/Leadership factor) and consists of the unit-weighted sum of
five different scales (Technical Skill; Effort; Leadership; Maintain
Equipment; Self Development). The second and third subcomponents are the
two factor scores derived from the MOS-specific BARS rating scales. (It
should be noted that all rating scores used in the computation of all
criterion constructs are the average of the ratings provided by supervisors
and peers.) The third component is the average of the two combat rating
scales. Finally, the fourth component corresponds to the administrative
measure identified as Total Awards/Letters.

The Personal Discipline factor is composed of two major components,
each of which is standardized before the two are added. The first component
is the Personal Discipline score derived from Army-wide BARS and consists of .. i
the unit-weighted sum of three different scales (Following Regulations;
Integrity; Self-Control). The second component is the sum of two
administrative measures, Articles 15/Flag Actions and Promotion Rate
Deviation score.

The fifth criterion factor, Physical Fitness and Military Bearing, is
composed of two components; again, each is standardized before they are 1,

added to generate a criterion score. The first component is the Physical
Fitness and Bearing score derived from the Army-wide BARS and consists of
the unit-weighted sum of two different scales (Military Appearance; Physical
Fitness). The second component corresponds to the administrative measure
identified as the Physical Readiness score.

0

2A set of content categories derived from the hands-on and knowledge

test variables, where tasks and items were assigned as follows:
Communication (radio operation); Vehicle maintenance; Basic soldiering
skills (field techniques, weapons, navigation, customs and law); Identify
(friendly and enemy aircraft and vehicles); Technical skills (specific to
the job); Safety/survival (first aid, NBC).
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Criterion Residual Scores

Five residual scores were then created from the five criterion factors
in the following manner. A paper-and-pencil "methods" factor score was
created by first summing the two paper-and-pencil knowledge tests (job
knowledge and training content knowledge scores) and then partialing out the
variance due to the correlation of the total paper-and-pencil test score
with all non-paper-and-pencil criterion measures (i.e., hands-on scores, -

rating scores, and administrative record scores). This residual was defined
as the paper-and-pencil method score. This variable was in turn partialed
from the Core Technical Proficiency criterion factor and from the General
Soldiering Proficiency factor, creating two residual scores. A similar
procedure was used to create a rating method factor score which was in turn
partialed from the Effort/Leadership, Personal Discipline, and Physical
Fitness/Military Bearing factors, thereby creating three more residual
scores.

Criterion Intercorrelations

The five criterion factor scores, the five residual criterion scores,
the single rating obtained from the cv rall performance rating scales, and
the total score from the hands-on tests were used to generate a 12 x 12
matrix of criterion intercorrelations for each MOS in Batch A. The averages
of these correlations across MOS are shown in Table 7.10.

Remember that to create the residual scores the paper-and-pencil factor
was partialed from 'the first two criterion factors and the rating method
factor was partialed from the last three criterion factors. The inter-
correlations of the five criterion factors are in the upper left quadrant,
the intercorrelations among the five residual scores are in the lower right
quadrant, and the cross-correlations are in the upper right and lower left.
Also remember that the first two factors contain items from both the
knowledge tests and the hands-on tests and the last three factors all
contain both ratings and administrative measures.

Some noteworthy features of this 12 x 12 matrix are the following:

SThe. intercorrelations of the factor pairs which confound
measurement method (e.g., 1 with 2 or 3 with 4) are higher, as
expected, than factor pairs which do not confound method (e.g.,
I with 3 or 2 with 4). However, they are not so high that
collapsing the five factors into some smaller number would be
justified. In fact, as illustrated in th- next chapter, factors
1 and 2, which intercorrelate .53 on the average, yield different 9
profiles of correlations with the selection tests.

o The correlation of the overall performance rating scales with the
total hands-on test score is low (.203) but it is certainly not
zero. Assuming a reliability of about .60 for each measure would
yield an intercorrelation of about .34 when corrected for S

attenuation. Consequently, there is a substantial proportion of
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common variance between the two measures but by no means do they
assess the same things. Assuming for the moment that the reliable
variance in each measure is relevant to performance, a reasonable
conclusion is that while performance on a standardized job sample
is a significant component of performance, it is by no means all of
it. - .."

o The correlations of the residualized factor 3 (Effort/Leadership '

residual) with the Core Technical factor, the Core Technical
residual, the General Soldiering Proficiency factor, the overall
rating scale, and the hands-on total score all are about the same.
Also, as compared to the correlation of the Effort/Leadership raw
scores with these same variables, the correlations of the Effort/
Leadership residual with the Core Technical and General Soldiering
Proficiency factors go up while the correlations with Personal
Discipline and Physical Fitness go down. Residualizing factor 3
(by removing the rating method factor) makes it more like a "can ".
do" factor and less like a "will do" factor.

In general, these intercorrelations seem to behave in very lawful ways
and are consistent with a multidimensional model of performance.

CONCLUDING COMMENTS

Several aspects of the final structure are noteworthy. First, in spite
of some confounding of factor content with measurement method, the latent ...

performance structure appears to be composed of very distinct components.
It is reasonable to expect that the different performance constructs would
be predicted by different things, so validity generalization may not exist
across the performance constructs within a job. If this is so, there is a
genuine question of how the performance constructs should be weighted in •
forming an overall appraisal of performance for use in personnel decisions.

It is tempting to infer that Effort/Leadership and Personal Discipline,
particularly the latter, reflect aspects of performance that are under
motivational control and consequently may be better predicted by temperament -

or interest measures than by measures of ability or skill. T1is leads us to S

the question of whether choices such as showing up on time, staying out of
trouble, and expending extra effort under adverse conditions are a function
of state or trait variables. We do have considerable data to focus on the
question. It is also interesting that the residual score for Effort/Leader-
ship becomes more like a "car do" component of performance. It may be the --

case that raters cannot separate "can do" from "will do" when they are asked
to retrospectively aggregate an individual's task performance and evaluate
it. If the degree to which an individual exhibits a characteristic level of -.

effort and consistency of perfor,. :ice is not task specific, then halo might
indeed be substantive variance and not error. -."
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Given the high degree of consistency across jobs in the structure of
the performance measures, it is worth asking to what extent our performance S
model generalizes to even wider domains of jobs. Some limitations appear
likely. The "general soldiering skills" construct would almost surely be
quite different outside the military; perhaps it would be replaced by a more
generalized job skill construct. Similarly, it is likely that the "physical
fitness and military bearing" construct also would be somewhat different for
civilian occupations. The remaining constructs--Technical Skill,
Effort/Leadership, and Personal Discipline--all appear to be basic
components of almost any job. ..

'% ..

In generalizing to a wider domain of jobs, it is reasonable to suppose
that other latent structures would fit other populations of jobs. For
example, jobs that are not organized into units and that involve a great
deal of written or oral communication (e.g., sales jobs) might have a ,

different structure. It is tempting to ask how many different performance %
dimension structures define different populations of jobs. However, such
questions go well beyond the present finding, which is that a single
structure did fit the jobs studied.

Since (a) the five-factor solution is stable across jobs sampled from
this population, (b) the performance constructs seem to make sense, and (c)
the constructs are based on measures carefully developed to be content
valid, it seems safe to ascribe some degree of construct validity to them.

I
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Chapter 8

BASIC CONCURRENT VALIDATION RESULTS1

At this point both the individual differences of new recruits and the
job performance of first-tour incumbents have been modeled and reliable
measures developed to assess each relevant component. As described in
previous chapters, 24 scores were used to assess the predictor domain and
five criterion construct scores were developed to provide a comprehensive
assessment of job performance. Consequently, the basic validation data
generated by the Concurrent Validation are contained in the 24 x 5
correlation matrix that can be computed for each MOS in the sample. The
present chapter describes these data in some detail.

0

HYPOTHESIZED RELATIONSHIPS BETWEEN PREDICTOR DOMAINS
AND JOB PERFORMANCE CONSTRUCTS ZA

Rather than looking just at the entire 24 x 5 correlation matrix, we

grouped the predictor scores into six domains and computed the multiple
correlation of the predictor scores within each domain with each of the
criterion construct scores. Figure 8.1 depicts the relationships that were :':
expected between the predictor domains and the five job performance
constructs.

From the cognitive portion of the predictor space, four ASVAB composite
scores were available for the General Cognitive Ability domain, a spatial
battery score was available for the Spatial Ability domain, and six computer
battery scores represented the Perceptual-Psychomotor domain. It was
hypothesized that these cognitive predictor composite scores would be useful
for predicting scores on the two "can do" performance constructs, Core
Technical Proficiency and General Soldiering Proficiency. It was
hypothesized that the cognitive predictor composite scores also would be
useful for predicting scores on Effort and Leadership, since this construct
also contained some components of "can do" performance.

The four ABLE temperament scores, the six AVOICE vocational interests
scores, and the three job reward preference scores from the JOB all were |
intended to serve as measures of the three domains representing the non-
cognitive portion of the predictor space. It was hypothesized that these
predictor composites would be most useful for predicting the "will do" job
performance constructs--including Effort and Leadership, Personal
Discipline, and Physical Fitness and Military Bearing.

iThe material in this chapter is drawn from two papers under preparation: S
(a) "Project A Validity Results: The Relationship Between Predictor and
Criterion Domains," by Jeffrey J. McHenry, Leaetta M. Hough, Jody L. Toquam,
Mary Ann Hanson, and Steven Asnworth, and (b) "Validation Analysis for New
Predictors," by John P. Campbell.
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EMPIRICAL RELATIONSHIPS BETWEEN PREDICTOR DOMAINS
AND JOB PERFORMANCE CONSTRUCTS

Statistical Estimation Profwdures

To assess the relationships between predictor domains and job
performance constructs, we used multiple linear regression to determine the
multiple correlation R of the predictor scores within each domain with each
of the five job performance constructs. This was done separately for each
of the nine jobs in Batch A. Each R was corrected for range restriction and
adjusted for shrinkage.

The procedure used to correct R for range restriction is one described
in Lord and-Novick (1968). The procedure adjusts the intercorrelations
among the ASVAB subtests so that they match the intercorrelations obtained
in a 1980 youth population (Mitchell & Hanser, 1984). The correlations
among the predictor scores and the performance construct scores are then
adjusted according to their correlation_: with the ASVAB subtests. This
means that the correction procedure takes into account any range restriction
related to the abilities measured in the ASVAB. However, it fails to
consider factors that may reduce the range of predictor scorcs that are not 0
related to the abilities tapped by the ASVAB.

For example, most of the soldiers in this sample enlisted in the Army
between July 1983 and June 1984. They took the Project A predictor and job
performance tests in the summer or fall of 1985, on average 19 months after
they had reported for duty. There were some soldiers who enlisted in the
Army at the same time as these soldiers, but who left the Army for various
reasons before having an opportunity to be selected for the cross-
validation sample. In many instances, these reasons may be unrelated to any
of the abilities tapped by the ASVAB. However, several of the ABLE scales
were designed to measure temperaments and traits associated with
disciplinary problems. The attrition of some soldiers means that the
variance of the temperament scores in our soldier sample is probably less
than the variance that we would expect to obtain in an unselected sample of ,'.-.
18-, 19-, and 20-year-olds. Unfortunately, without data from an unselected
sample, it is impossible to know the extent of this range restriction, or to
correct validity coefficients for such range restriction.

Most likely, many of the validity coefficients reported in the
following tables are underestimates of the true validities that would be
obtained in an unselected sample. The problem is probably not very serious
for the Spatial Ability composite or for the six Perceptual-Psychomotor
Ability composites, which are reasonably highly correlated with scores on
the ASVAB. Much of the range restriction in these composites is probably
alleviated by correcting for range restriction in the ASVAB. However, the .7.
problem is more serious for the composites from the three non-cognitive
predictor domains. These composites tend to be relatively uncorrelated with
ASVAB scores. The validities reported for these predictor domains--and
especially for the ABLE--are likely to be underestimates of the true
validities.
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When multiple correlation is used, the "shrinkage" problem becomes
relevant. The procedure used to adjust R for shrinkage was developed by
Claudy (1978). The adjustment is intended to yield an estimate of R that is
equal to the expected value of the multiple correlation between the .'
predictor scores and the criterion in the population from which the sample
was drawn. The adjusted R is always lower than the observed R.

Initial Multiple Correlation Results

Given six predictor domains and five job performance constructs, 30
multiple correlations were generated for eight of the nine jobs. The
Infantryman MOS was not scored on one of the performance constructs, General
Soldiering Proficiency, so only 24 validity coefficients were computed for
this MOS. These Rs were averaged across the nine jobs to obtain the mean
-validity for each predictor domain by performance construct combination.

yS

The mean Rs for the nine MOS are reported in Table 8.1, which shows
that the hypothesized predictor-criterion relationships (presented in Figure
8.1) wprp generally confirmed.

Table 8.1

Mean Validitya for the Composite Scores Within Each Predictor Domain
Across Nine Army Enlisted Jobs

Predictor Doaina

Geneal Perceptual- Job

Job Cogrutive Spatial Psychomotor Vocational Reward
Perfornance Ability Ability Ability Tempearamnt Interests Preferences
Construct (K4)b (Kl) (K6) (K=4) (K=6) (K=3)

Core Technical .63 .56 .53 .25 .35 .29 •

Proficiency

General Soldiering .65 .63 .57 .25 .34 .30

Proficiency

Effort and Leadership .31 .25 .26 .33 .24 .19

Personal Discipline .16 .12 .12 .32 .13 .11

Physical Fitness and .20 .10 .11 .37 .12 .11 ":e-
Miuitary Bearing

avalidity coefficients were corrected for range restriction and adjusted for shrinkage.
bK is the number of predictor scores.
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The General Cognitive Ability composite, computed from the ASVAB, was
the best predictor of Core Technical Proficiency (mean R = .63) and General
Soldiering Proficiency (mean R = .65). These validity coefficients are 0-%
extraordinarily high, especially when one considers that the ASVAB was
administered to these subjects on average two years prior to the collection
of job performance data. The Spatial Ability composite and the Perceptual-
Psychomotor Ability composites also provided excellent prediction of Core
Technical Proficiency and General Soldiering Proficiency.

The General Cognitive Ability composite also provided reasonable
prediction of Effort and Leadership (mean R = .31), as hypothesized. The
mean R with Effort and Leadership was only slightly lower for the composite
scores from the other two cognitive domains, Spatial Ability (mean R = .25)
and Perceptual-Psychomotor Ability (mean R = .26).

However, the composites from the three cognitive domains did not S
predict performance on Personal Discipline or Physical Fitness and Military
Bearing very well. None of the six mean multiple correlations between these
three predictor domains and two performance constructs exceeded .20.

The best prediction of Effort and Leadership, Personal Discipline, and
Physical Fitness and Military Bearing was provided by the temperament 5
composite from the ABLE. The mean R for Effort and Leadership was .33. The
ABLE score that contributed most to this correlation was Achievement
Orientation. For Personal Discipline, the mean R was .32, with the ABLE
Dependability score making the largest contribution to the R. Finally, the
ABLE composite correlated .37 on average with Physical Fitness and Military
Bearing. The key predictor of this performance construct was the ABLE
Physical Condition score.

The temperament domain provided relatively lower prediction of the two
can do" performance criteria than any of the other five predictor domains.

The mean R for Core Technical Proficiency was .25.

The relationships between the Vocational Interests composite and the
job performance constructs were somewhat different than expected. For the
interests composite, the pattern of correlations across the five job
performance constructs was more like the pattern for the cognitive predictor
domains than the pattern for the temperament domain. The highest mean Rs
were with Core Technical Proficiency (mean R = .35). The lowest mean Rs
involved prediction of Personal Discipline (mean R = .13) and Physical
Fitness and Military bearing (mean R = .12). The mean validity for Effort
and Leadership was .24. The pattern of correlations for the Job Reward
Preference composite was similar to that for the Vocational Interests
composite.

As a further test of the hypothesized predictor-criterion relationships
presented in Figure 8.1, the predictor composites were grouped into two
sets. The 11 General Cognitive Ability, Spatial Ability, and Perceptual-
Psychomotor Ability scores were grouped into a set of cognitive composites.
The 13 Temperament, Vocational Interests, and Job Reward Preferences scores
were grouped into a set of non-cognitive composites. For each set the R was
computed with each of the five job performance constructs within each of the
nine jobs. Mean Rs from these analyses are presented in Table 8.2.
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Table 8.2

Mean Validitya for the Cognitive, Mon-Cognitive, and All Predictor
Composites Across Nine Army Enlisted Jobs

Predictor Domain

Cognitive Non-Cognitive All
Job Performance Construct (K=11)b (K=13) (K=24)

Core Technical Proficiency .65 .44 .67

General Soldiering Proficiency .69 .44 .70

Effort and Leadership .32 .38 .44

Personal Discipline .17 .35 .37

Physical Fitness and .23 .38 .42
Military Bearing

aValidity coefficients were corrected for range restriction and adjusted for

shrinkage.
bK is the number of predictor scores.

The pattern of correlations is very similar to that predicted in Figure
8.1. The cognitive measures provide the best prediction of Core Technical ,
Proficiency (mean R = .65) and General Soldiering Proficiency (mean R =R
.69). The non-cognitive measures provide the best prediction of Personal
Discipline (mean R = .35) and Physical Fitness and Military Bearing (mean R

.38). The non-cognitive scores also predict Effort and Leadership better
than the cognitive scores do though the difference is not very large (mean
Rs = .38 and .32, respectively).

Table 8.2 also shows that, when all 24 predictor scores are used to
predict each performance construct, the mean Rs are .67 for Core Technical
Proficiency, .70 for General Soldiering Proficiency, .44 for Effort and
Leadership, .37 for Personal Discipline, and .42 for Physical Fitness and
Military Bearing. These results indicate that for at least two of the job
performance constructs--Effort and Leadership, and Physical Fitness and
Military Bearing--the best prediction is obtained when both cognitive and
non-cognitive predictors are used.

The one surprising result in Table 8.2 is the high correlation between
the non-cognitive predictors and the two "can do" performance constructs.
For both performance constructs, the mean R was .44. In fact, the non-
cognitive composites predicted "can do" performance better than they
predicted "will do" performance.
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INCREMENTAL VALIDITY

An important question for the Army is how to improve on the validity of %

decisions made using the Army's current selection and classification
instrument, the ASVAB. To help answer that question, the validity of the
General Cognitive Ability scores (computed from the ASVAB) was compared to
the validity obtained when the scores from a predictor domain were used to
supplement the General Cognitive Ability composite. This was done for each
performance construct within each of the nine jobs. Validities were then
averaged across the nine jobs. The resulting mean validities are reported
in Table 8.3. "6

S

Table 8.3

Mean Incremental Validitya,b for the Composite Scores Within Each
Predictor Domain Across Nine Army Enlisted Jobs

Predictor Domain

General Gnral n
General Cognitive General Cognitive %
Cognitive Ability General cognitive Ability
Ability Plus Cognitive Ability Plus

General Plus Perceptual- Ability Plus Job S
Job cognitive Spatial Psychamtor ilus Vocational Reward

Performance Ability Ability Ability Teperament Interests Preferences
construct (Y-=4)c (K75) (K=10) (K=8) (K=10) (K=7)

core Technical .63 .65 .64 .63 .64 .63
Proficiency

General Soldiering .65 .68 .67 .66 .66 .66

Proficiency

Effort and Leadership .31 .32 .32 .42 .35 .33

Personal Discipline .16 .17 .17 .35 .19 .19

Physical Fitness and .20 .22 .22 .41 .24 .22 _w
Military Bearing

aValidity coefficients were corrected for range restriction and adjusted for shrinkage.
bIncremental validity refers to the increase in R afforded by the new predictors above and
beyxxti the R for the Army's current predictor battery, the ASVAB.

CK is the number of preiictor scores. -
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Looking at i'cremental validities, Table 8.3 shows that none of the
predictor domains added more than .02 to the General Cognitive Ability
composite validity for predicting Core Technical Proficiency. Similarly, no
predictor domain added more than .03 to the General Cognitive Ability
composite validity for predicting General Soldiering Proficiency. in both
instances, the predictor composite that added the greatest incremental -

validity was Spatial Ability. However, the four Temperament predictor
scores added .11 to the validity for predicting Effort and Leadership, .19
to the validity for predicting Personal Discipline, and .21 to the validity
for predicting Physical Fitness and Military Bearing.

Table 8.4 provides another means for looking at incremental validity.
It shows that the seven new Project A cognitive scores (i.e., the Spatial
Ability composite plus the six Perceptual-Psychomotor Ability scores)
predict job performance almost as well as the four cognitive ability scores
from the ASVAB. For Core Technical Proficiency and General Soldiering
Proficiency, the validity of the new cognitive composites is quite high
(mean R = .59 and .65, respectively). However, it is virtually identical to
validities for the ASVAB. The new cognitive composites increment validity
for Core Technical Proficiency by .02 and for General Soldiering Proficiency
by .04. At first glance, those results may seem disappointing. However,
the Army already does a very good job of predicting the "can do" components
of job performance; as a practical matter, it is difficult to improve on a
test with a validity of .63 or .65 for predicting job performance two years
later.

Table 8.4 also shows that the 13 non-cognitive scores predict Effort
and Leadership (mean R .38), Personal Discipline (mean R ..35), and
Physical Fitness and Military Bearing (mean R = .38) better than the
cognitive ability composites do. When the ASVAB scores are added to the
non-cognitive scores, the mean validity for Effort and Leadership increases
by .05, the mean validity for Personal Discipline increases by .02,' and the
validity for Physical Fitness and Military Bearing increases by .03.

The results in Table 8.4 are consistent with our hypotheses that: (a)
cognitive ability would be the most valid predictor of Core Technical %:
Proficiency and General Soldiering Proficiency; (b) non-cognitive composites
would be the most valid predictors of Personal Discipline and Physical
Fitness and Military Bearing; and (c) both cognitive and non-cognitive
predictors would be useful for predicting Effort and Leadership.

A comparison of Tables 8.3 and 8.4 shows that almost all of the
incremental validity in the prediction of the three "will do" performance
constructs is provided by the ABLE. When the ABLE and ASVAB scores are used
to predict Effort and Leadership, the mean R is .42. When the AVOICE and
the JOB composites are added to the ABLE and ASVAB composites, the mean
validity increases only by .01. Similarly, the AVOICE and JOB composites
add only .02 to the prediction of Personal Discipline and contribute nothing
to the prediction of Physical Fitness and Military Bearing.

1
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Table 8.4

Mean Incremental Validityab for the Project A Cognitive and the Project A
Non-Cognitive Predictor Composite Across Nine Army Enlisted Jobs

Predictor Domain

Cognitive Non-Cognitive e
New Project A

New Project A Non-Cognitive
Cognitive Composite

General Cognitive New Project A Composite New Project A Plus
Job Ability (ASVAB) Cognitive Plus Non-Cognitive ASVAB %

Performance Composite Composite ASVAB Composite Composite Composite
Construct (K=4)c (K=7) (K=1l) (K=13) (K=17) •

Core Technical .63 .59 .65 .44 .65
Proficiency

General .65 .65 .69 .44 .67
Soldiering
Proficiency

Effort and .31 .27 .32 .38 .43
Leadership

Personal .16 .13 .17 .35 .37
Discipline

Physical .20 .14 .23 .38 .41
Fitness and
Military Bearing

aValidity coefficients were corrected for range restriction and adjusted for shrinkage.
Olncremental validity refers to the increase in R afforded by the new predictort abov.e and
beyond the R for the Army's current predictor battery, the ASVAB. -
cK is the number of predictor scores in the composite.
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RELATIONSHIPS BETWEEN PREDICTOR DOMAINS AND "METHOD FACTORS" .

The preceding chapter described written test and rating "method
factors" that emerged from a structural analysis of the job performance
measures. The term "method factor" is probably a misnomer since it is
likely that these factors represent important components of job performance.

By definition, the written test factor reflects the variance on the
paper-and-pencil tests that cannot be predicted by all the other criterion
measures (ratings and hands-on). Substantively, it may reflect a soldier's
comprehension of the manuals, instructions, and other materials that must be
read on the job. For several of the jobs that were studied, excerpts from
technical manuals and other learning aids were incorporated into the written
knowledge tests.

The rating method factor is similar to what many might term "halo
error." There is, however, no proof that this rating factor truly is error.
It is also possible that the global impression represented by the rating
factor is an important measure of soldier effectiveness. The Project A data
base provides an opportunity to study the relationships between this rating
factor and individual difference variables from several domains.

Table 8.5 shows the multiple correlations between the predictors within
each domain and the two "method factors." The mean Rs for the written test
factor are much greater than the mean Rs for the rating factor across all
six predictor domains.

Table 8.5

Mean Validitya for the Composite Scores Within Each Predictor
Domain Across Nine Army Enlisted Jobs for Written Test and For%
Rating "Method Factor" Scores

Predictor Domain

General Perceptual- Job
Cognitive Spatial Psychomotor Vocational Reward
Ability Ability Ability Temperament Interests Preferences

Method Factor (K=4)b (K=) (K=6) (K=4) (K:6) (K=3)

Written Test .62 .55 .54 .21 .32 .28

Rating .15 .07 .08 .18 .09 .08

GValidxty coefficients were corrected for range restriction and adjusted for shrinkage.
bK is the number of predictor scores. - r
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The best predictor of the written test factor was the General Cognitive
Ability composite (mean R : .62). Across the nine jobs the ASVAB verbal V
score was the most consistent predictor of the written test factor. The
Spatial Ability composite and the Perceptual-Psychomotor Ability composite
had mean correlations of .55 and .54, respectively. Mean correlations were
lower for the three non-cognitive domains but they were not trivial, ranging
from .21 for Temperament to .32 for Vocational Interests. The pattern
contributes additional evidence that this factor represents a soldier's
proficiency at reading job-related materials.

The best predictor of the rating factor was the Temperament composite
(mean R = .18). Within the temperament domain, the most consistent
predictor of the rating factor was the ABLE dependability score. The second S

best predictor was the General Cognitive Ability composite (mean R = .15).
Mean correlations for the remaining four domains all were less than .10.
This pattern of correlations suggests that the rating factor taps
dependability on the job, but much more evidence would be needed to confirm
this interpretation.

For Table 8.6, the predictor scores again were grouped into two sets.
For the written test factor, the mean Rs across the nine jobs were .64 for
the 11 cognitive scores, .40 for the 13 non-cognitive scores, and .65 across
all 24 predictors. For the rating factor, the mean Rs were .16, .22, and
.26, respectively.

Table 8.6

Mean Validitya for the Cognitive, Non-Cognitive, and All Predictor ..

Composites Across Nine Army Enlisted Jobs for Written Test and Rating
"Method Factor" Scores

Predictor Composites

Cognitive Non-Cognitive All
Method Factor (K=11)b (K=13) (K=24)

Written Test .64 .40 .65

Rating .16 .22 .26

avalidity coefficients were corrected for range restriction and adjusted for

shrinkage.
bK is the number of predictor scores.
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The pattern of correlations for the rating factor is similar to the
pattern for the Effort and Leadership performance construct (see Table 8.2).
This suggests that the rating factor obtained in this study reflects raters' S

global impressions of soldiers' overall competency and dependability. That
is, when raters were asked to evaluate a soldier on a particular rating 4

dimension, they considered the soldier's performance on that dimension and
two other factors as well -- their general impression of how well the
soldier was capable of performing the job, and their general impression of
the soldier's dependability.

PREDICTOR RELATIONSHIPS WITH CRITERION RESIDUAL SCORES

Another method of studying the two method factors is to examine how the
pattern of predictor-criterion relationships changes when the variance _
attributable to the method factors is removed from the five performance
construct scores. These results are presented in Table 8.7.

The validity coefficients presented for the "raw" performance construct

scores in Table 8.7 are the same as those presented in Table 8.1. To .4

compute residual performance construct scores, the variance attributable to
the written test factor was partialed from the scores for Core Technical
Proficiency and General Soldiering Proficiency, and the variance
attributable to the rating factor was partialed from the scores for Effort
and Leadership, Personal Discipline, and Physical Fitness and Military
Bearing. (Written knowledge tests were not used in computing scores for
Effort and Leadership, Personal Discipline, or Physical Fitness and Military S
Bearing. Nor were rating scales used in computing scores for Core Technical
Proficiency or General Soldiering Proficiency.)

The table shows that the residual scores for Core Technical Proficiency
and General Soldiering Proficiency were less predictable than the raw
scores. However, the level of prediction is still substantial even when all
variance attributable to the paper-and-pencil measurement mode is partialed
out. One strong conclusion is that measurement method does not explain away
the validity of ASVAB.

For Effort and Leadership, the cognitive predictor scores predicted the
residual performance construct scores better than they predicted the raw B
performance construct scores. For example, the mean R of the General
Cognitive Ability composite with the raw Effort and Leadership score was
.31, while the mean R with the residual Effort and Leadership score was .46.
Thus, the mean R was .15 higher for the residual score than for the raw
score. The increase was .16 for the Spatial Ability composite (mean R = .41
for residual Effort and Leadership and .25 for raw Effort and Leadership)
and .12 for the Perceptual-Psychomotor Ability composite (mean R = .38 and
.26 for residual and raw Effort and Leadership scores, respectively).

For the ABLE composite, the results were reversed. The mean multiple
correlation with the raw Effort and Leadership score was .33, while the mean
R with the residual score was .31.

%S
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Table 8.7

Mean Validitya for the Composite Scores Within Each Predictor Domain
Across Nine Army Enlisted Jobs 6

Predictor Domain

General Perceptual- Job
Job Type Cognitive Spatial Psychomotor Vocational Reward

Performance of Ability Ability Ability Temperament Interests Preferences
Construct Score (K=4)b (K=I) (K=6) (K=4) (K=6) (K=3) -

Core Raw .63 .56 .53 .26 .35 .29
Technical
Proficiency Residual .47 .37 .37 .22 .28 .21

General Raw .65 .63 .57 .25 .34 .30
Soldiering
Proficiency Residual .49 .48 .41 .21 .26 .22 % .

Effort Raw .31 .25 .26 .33 .24 .19
and e
Leadership Residual .46 .41 .38 .31 .32 .27

Persona. Raw .16 .12 .12 .32 .13 ..
Discipline

Residual .19 15 .13 .28 .15 .10
• .- ,. ,.

Physical Raw .20 .10 .11 .37 .12 .11
Fitness and
Military Residual .21 .11 .14 .35 .14 .10 -.
Bear ing

*Validity ccerffcients were ccrrected tor range restriction and adjusted for shrinkage.
4K is the number of predictor sccres.
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The Vocational Interests composite and the Job Reward Preferences
composite actually "behaved" similarly to the Cognitive Ability composite.
For both predictor domains, the mean R was greater for the residual Effort
and Leadership score than for the raw--Effort and Leadership scGr.-

This pattern of correlations for Effort and Leadership suggests two
interesting conclusions. First, the pattern provides additional evidence
that the Vocational Interests scores are more similar to cognitive
predictors than to temperament predictors.

Second, the changes in the pattern of correlations between raw and
residual scores suggest that Effort and Leadership becomes more like a "can
do" performance construct when the rating method factor is partialed from
the raw score. The mean multiple correlations of the cognitive predictor
composite with the residual Effort and Leadership score are very similar to
the mean Rs of the same predictor with the two residual "can do" criterion
scores. However, even after the rating factor is partialed from the raw.%
Effort and Leadership score, the residual Effort and Leadership score
continues to reflect the "will do" portion of the job performance space as
suggested by its highest Rs. Thus, the residual Effort and Leadership score
appears to tap both "can do" or maximal job performance and "will do" or
typical job performance.

Partialing the rating factor from the Personal Discipline and the
Physical Fitness and Military Bearing scores had little impact on the A-v

correlations of these scores with the predictor composites. None of the
correlations for these two performance constructs changed by more than .04
when residual scores were used instead of raw scores.

RELATIVE CONTRIBUTION OF INDIVIDUAL PREDICTORS *%' "

As a first step in looking at the multiple regressions in more detail, . S
we have portrayed the regression coefficients and zero-order validity
(correlation) coefficients for individual predictor constructs in two
different ways. First, Tables 8.8 and 8.9 show a stepwise solution within
each of the six categories of predictor constructs (;.e., ASVAB factors,
spatial factors, computer-administered factors, temperament factors,
interests factors, and job reward preferences factors). . .

The regression equations in Table 8.8 were computed on the combined -,

samples from the nine MOS in Batch A for each of the last four Army-wide
performance factors (i.e., general soldiering/task proficiency, effort/
leadership/self-development, personal discipline, and physical fitness/
military bearing). The coefficients were computed on the combined samples l
because a series of analyses of variance had shown few predictor by MOS
interactions when the dependent variable was one of the tour Army-wide
factors.

However, there were a number of significant predictor by MOS
interactions for the Core Technical Proficiency factor. That is, the
profile of regression coefficients for predicting criterion factor I was .,

significantly different across MOS. The MOS by MOS stepwise regression
solutions within predictor cate~ory are shown in Table 8.9.
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Table 8.8

Results of Stepwise Regressions Within Each Predictor Domain for the Four
Army-Wide Performance Constructs Across All Nine Batch A MOS

Criterion Construct

General Effort and Effort and Personal Phys Fitness/
Predictor Soldiering Leadership Leadership Discipline Mil Bearing

Construct (raw score) (resid score) (raw score) (raw score) (raw score)

ASVAB Factors
Verbal .10 .03 -.07 -.03 -.11
Quantitative .20 .08 .03 .07 .03
Technical .26 .21 .21 .06 -.05
Speed .03 .07 .09 .04 .10

ADJ, UNCORR R .461 .280 .206 .106 .161

Spatial
Overall Spatial .47 .25 .14 .07 -.05 -'e

UNCORRECTED R .466 .253 .142 .068 .047 0

Computer
Complex Perc Speed -.09 -.06 -.07 .. ,
Complex Perc Accy .19 .07 .09 .05 --

Number Speed/Accy -.14 -.06 -.09 -.03 -- %

Psychomotor -.19 -;08 -.10 .. 

Sim p Reac tion A ccy .04 .......-. 06

Simp Reaction Speed ..-. 07

A.DJ, UNCORR R .363 .149 .208 .032 .071

Temperament
Ad3ustment .09 .04 .03 .03 -- "
Dependability .04 -- .06 .30 .12 _
Surgency .04 .23 .25 -- .12
Phys Condition -.06 ..... .06 .24

ADJ, UNCORR R .129 .255 .303 .303 .356

Interests
Combat .24 .20 .17 -- .04
.1achines .....- .04 -.06, .
Audiovisual - --. 04 --

Technical -- .06 .08 .09 .14
Food Service -.10 -.16 -.12 .06 -.05
Protective Svc -.06 .-. 09 --

'DJ. UNCORR R .229 .235 .199 .078 .119

job Values
.zcurity -- .03 .05 .05 .10
Autonomy .05 .07 .03 -.06 -.05
Routine -.11 -.12 -.09 -.03 0 .02

ADJ. UNCORR R .123 .150 .112 .063 .037

A. 2.2
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Table 8.9

Results of Stepwise Regressions Within Each Predictor Domain for MOS-
Specific Core Technical Proficiency for Each of the Nine Batch A MOS

MOS

Predictor Construct lIB 13B 19E 31C 63B 64C 71L 91A 95B

ASVAB Factors
Verbal .20 -- .13 .19 .. .. .16 .25 .11
Quantitative .14 .09 .15 .14 -- .14 .38 .12 .16
Technical .23 .23 .27 .23 .55 .34 .11 .19 .11
Speed .10 -- -- .11 -- -- .08 .17 .09

ADJ, UNCORR R .503 .254 .452 .427 .538 .413 .441 .456 -.282

Spatial
Overall Spatial .48 .33 .43 .32 .41 .37 .41 .38 .28

UNCORRECTED R .475 .334 .432 .315 .412 .366 .411 .380 .275

Computer
Complex Perc Speed -.25 -.10 -- -- -.08 -.14 -- -- --
Complex Perc Accy .29 .11 .16 .13 -- .19 .27 .09 .13
Number Speed/Accy -.11 -.11 -.20 -.25 -.08 -.07 -.22 -.20 -.19
Psychomotor -.13 -.17 -.11 -.09 -.20 -.10 -- -.15 -. 09
Simp Reaction Accy -- -- .12 -- .08 .07 -- .08 --

Simp Reaction Speed .. .. .. .. .. .. .. .... -- -

ADJ, UNCORR R .406 .257 .343 .253 .242 .269 .325 .261 .228

Temperament
Adjustment -- .12 .14 -- .10 .. .. .10 .08
Dependability -- -- .08 .10 -- .10 .19 .12
Surgency .19 .-- -- .09 -- .14 --.

Phys Condition . .-- -.13 -- -.12 -- -. 10 -.15 --

ADJ UNCORR R .143 .000 .129 .300 .119 .000 .176 .211 .114

Incerests
Combat .25 .25 .26 -- .11 .09 .12 .18 -- %.,%
M1achines -- .10 -- .13 .38 .09 -.23 .. ..
Audiovisual .. .. .. ..-- -- -.08
Technical .08 .. .. .10 .. .. .19 ...--
Food Service -.22 -.16 -.11 -- -10 -.12 -.07 -- -.06
Protective Svc -.11 -. 10 . .-- -.14 .. -- -- --

ADJ, UNCORR R .276 .255 .218 .000 .441 .135 .160 .039 .000

Job Values
Security -- --.. .. .. ... .14 --
Autonomy .08 .17 -- .14 .11 -- --. "

Routine -.15 -.14 -.21 -- -. 10 -. 07 -.12 -- -.08

ADJ. UNCORR R .141 .201 .166 .000 .133 .080 .038 .058 .000
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For the four Army-wide components (Table 8.8), some comparisons of
interest are the following:

o Among ASVAB scores the quantitative and technical scores
contribute the most to the prediction of General Soldiering
Proficiency. The verbal score plays a more prominent role in the
prediction of the Core Technical performance factor (i.e., as
shown in Table 8.9).

o While ASVAB does not contribute much to the prediction of
performance factors 4 and 5, the ASVAB technical score does make a
relatively large contribution to the prediction of factor 3, the
Effort/Leadership factor.

0 The differential contributions of the temperament (ABLE) scores to 0
prediction of performance factors 3, 4, and 5 are clear,
significant, and pronounced. The profiles look like they should.

o The combat interests score was the most predictive interest score
among the scores generated from the AVOICE.

For the MOS by MOS stepwise regression coefficient proFiles used to
predict the core technical factor (i.e., Table 8.9), the greatest
differential is within the ASVAB and the AVOICE, and to a lesser extent
within the spatial and compuLerized tests.

To look at the coefficients in another way, the same procedures that -
produced Tables 8.8 and 8.9 were used to carry out stepwise regressions when
all 24 predictor scores were used to predict each performance factur. Again
the analyses for the four Army-wide criterion factors were carried out on a
combined sample while the analyses against the core technical factor were
done MOS by MOS. The results are shown in Tables 8.10 and 8.11.

Again the differential patterns appear across the four Army-wide
performance factors and across MOS for the core technical factor. However,
a surprise was the strong role played by the spatial factor and the combat
interest factor in predicting the technical performance factor in the combat
specialties.

To round out this initial picture of the contributions of individual
predictor factors, the zero-order correlations (validity coefficients)
corresponding to the regression coefficients in Tables 8.10 and 8.11 are
shown in Tables 8.12 and 8.13.

.
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Table 8.10

Acr ss 17 ineBatch A M4OSA c r s 4 s A l l S t e w is e R e g r e s s i n s f r h F u A r m y. .. d e P e r f o r m a n c e C o n s t r u c t s

ASVACoFscrort

S~~ a t i a l T-. 1

OVeral S(aawa Mil .07i

*u~ttaiv .09screCopTerhia 
.09.8

Cope eeSpeed 12 -04.06--

satial dA~c ..0

.04 .5 .0 -04
O ealac t ia .06 .07

oo See .25 .03.0 -.0

Cmper .13 -- 08
Cousmpe 

--
cSpe 

-- -

Copex Pblit -- --.0
psyrecy~ o 4.0 --. 05

IMP Re0tion-.04 .0

neeSIM eatonsc -- .15.1 -- .

-. 03 -. 02
Tmbeamt .13 .1 .0

.eedblt -040

Aurgeoc 11 - -. 05
Food Servieo 04 -.06

Prtectiv S3c --- 0

.03 -. 0 -. 4SCombaty -- -. 0 0

Audonomua -- 1.2

R0ui8 -- -. 03 .05
- -- .0 4

Securit -- 04-

Autnom -. 0 --

AOJ, U2VCORR R .03-

392, .04.

a.%
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Table 8.11

Results of Stepwise Regressions for MOS-Specific Core Technical Proficiency "-' ,
for Each of the Nine Batch A MOS

MOS ., -

Predictor Construct lIB 13B 19E 31C 63B 64C 71L 91A 95B

ASVAB Factors
Verbal .17 -- .10 .21 .. .. .08 .26 .13

Quantitative .09 .-- 30 ... .27 --. " "

Technical .10 -- .16 -- .35 .30 -.13 .12 --

Speed ..-- -- -- -.07 -- .13 --

Spatial
Overall Spatial .20 .25 .19 .14 .16 .25 .23 .22

Computer C 0
Complex Perc Speed .18 ..- .12 .. .. .. %-
Complex Perc Accy .13 -- .09 -.10 -- .14 .15 -- .09

Number Speed/Accy .-- -.09 ...-- --.-. . i .1.
Psychomotor ......-- --. ..- •

Simp Reaction Accy .. .. .07 .. . .. . .. . , -----

Simp Reaction Speed -- -.10 --. . .1i ... . .-- --

.0% %

Temperament .. %
Adjustment -.08 .-- -.09 .. .-- -- %-
Dependability .12 -- .10 .15 .13 .07 .11 .22 .12
Surgency ...-- --. .... .. .. .. ..

Phys Condition -.09 -- -.06 .- .13 -- ,

raterests
Combat .15 .21 .17 .-- -- -.16 .16 -- ". "

Machines -- -- -- .21 .32 . . .-- -- , 

Audiovisual ..-. 14 .- .09 -.13 Al.
Technical .. .. .. ...--. .12 -- ..

Food Service -.07 ......-- -- ---

Protective Svc -- -.08 .-. 08 ... . ..-- --

Job Preferences * .

Security .. .. .. .... .09 -- .12 .09
Autonomy -- .09 -- -.ii .. .. .. .. ..
Routine -.06 -.11 -- -- -- -- .07 --

ADJ. UNCORR R .560 .305 .464 .352 .591 .401 .481 .50-7 .294

W%

%/.

,.* *%.
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Table 8.12

Correlations Between the Predictor Constructs and the Army-Wide Criterion
Constructs Combined Across Batch A MOSa 1

Crite ion Construct %

General Effort and Effort and Personal Phys Fitness/
Predictor Soldiering Leadership Leadership Discipline Mil Bearing
Construct (raw score) (resid score) (raw score) (raw score) (raw score)

ASVAB Factors '* 9
Technical .55 .39 .28 .12 -.08 . -.,
Verbal .52 .35 .20 .10 -.07
Quantitative .54 .36 .23 .14 -.0-
Speed .37 .29 .21 .11 .07 S

Cognitive Constructs
Overall Spatial .59 .38 .24 .11 -.03 :

Computer Constructs
Complex Perc Speed -.21 -.17 -.13 -.03 -.04
Complex Perc Accy .30 .18 .12 .08 -.01
!IumLer Speed/Accy -.44 -.31 -.21 -.09 -.01
Psychomotor -.40 -.z7 -.20 -.04 -.01
Simp Reaction Accy .18 .09 .05 .05 -.05
Simp Reaction Speed -.19 -.13 -.08 -.01 -.06

ABLE Constructs *

Adjustment .18 .22 .23 .13 .17
Physical Condition -.03 .09 .10 -.02 .30 S
Dependability .09 .15 .21 .30 .22
Surgency .16 .30 .33 .20 .27

AVOICE Constructs
Audiovisual Arts .02 .02 .01 .00 .07 ,
Combat Related .23 .22 .19 .00 .03
Food Service -.12 -.14 -.11 -.06 .60
Structural/Machines .06 .06 .0i -.05 -.01
Protective Services -.04 .03 .04 -.04 .02
Skilled Technical .04 .07 .06 .05 .11

Job Constructs
Autonomy .13 .15 .09 -.02 -.02
Routine -.21 -.20 -.15 -.06 -.04
Job Security .09 .11 .10 .05 .09 0

aCorrected for range restriction.
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Table 8.13

Correlations Between the Predictor Constructs and Core Technical '

Prof iciencya

MOS

Predictor Construct lIB 13B 19E 31C 63B 64C 71L 91A 95B

ASVAB Factors
Technical .60 .36 .56 .59 .69 .55 .37 .61 .51
Verbal .63 .33 .49 .67 .50 .44 .56 .71 .59
Quantitative .60 .32 .49 .67 .45 .46 .63 .64 .59
Speed .48 .25 .28 .57 .29 .27 .52 .56 .47

Cognitive Construct
Overall cpatial .63 .41 .55 .58 .56 .51 .57 .64 .56

Computer Constructs
Complex Perc Speed -.33 -.15 -.17 -.25 -.24 -.25 -.11 -.28 -.20
Complex Perc Accy .35 .24 .32 .22 .16 .28 .40 .25 .26
Number SpeedlAccy -.48 -.30 -.42 -.62 -.37 -.38 -.50 -.57 -.53
Psychomotor -.43 -.30 -.36 -.34 -.36 -.34 -.26 -.44 -.32 0
Simp Reaction Accy .17 .11 .26 .17 .14 .19 .27 .16 .20
Simp Reaction Speed -.17 -.19 -.15 -.10 -.23 -.19 -.11 -.21 -.23

ABLE Constructs
Adjustment .26 .13 .18 .06 .21 .07 .20 .12 .27
Physical Condition .06 -.04 -.09 -.18 -.13 -.07 -.12 -.09 -.13
Dependability .16 .01 .09 .04 .00 .01 .21 .18 .24 S
Surgency .31 .06 .16 .14 .20 .09 .27 .22 .25

AVOICE Constructs
Audiovisual Arts .04 -.05 -.01 .20 -.14 .00 .19 .13 -.14 "
Combat Related .23 .21 .31 .08 .31 .24 .02 .22 .03
Food Service -.30 -.14 -.14 .01 -.20 -.14 -.03 -.09 -.19 -
Structural/Machines -.12 .09 .06 .05 .41 .16 -.19 .01 -.19
Protective Svc -.05 -.08 -.04 -.01 -.10 -.05 .01 -.13 -.16
Skilled Technical .07 -.03 .09 .12 -.08 .00 .17 .00 -.03

Job Pre~.erences
Autonomy .21 .22 .09 .22 .25 .21 .21 .23 .09
Routine -.27 -.18 -.27 -.19 -.21 -.20 .19 .22 -.30
Job Security .14 .13 .05 -.02 .06 .14 .20 .18 -.01

• .

aCorrected for range restriction.
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CONCLUDING COMMENTS I

The pattern of predictor-criterion relationships presented in this
chapter was consistent with the pattern that was expected. Cognitive
predictors provided excellent prediction of Core Technical Proficiency and
General Soldiering Proficiency. Across nine very different jobs, the mean R
for the complete set of 11 cognitive composite scores was .65 and .69,
respectively. Clearly cognitive predictors provide excellent prediction of
job proficiency for Army enlistees. Non-cognitive predictors--in
particular, temperament/biographical scores--are good predictors of Personal
Discipline and Physical Fitness/Military Bearing. The best prediction of
Effort and Leadership was obtained when both cognitive and non-cognitive
predictors were used. In sum, the predictor-criterion relationships
enhanced understanding of both the predictor space and the job performance
space.

Given these initial results, the following conclusions seem warranted:

o Total job performance is multidimensional and validity evidence
must be interpreted with this in mind.

o Rating scales, as a method for assessing performance, most likely
reflect both the skill with which an individual can perform job
tasks and the consistency and willingness with which he or she
does it over some period of time.

o ASVAB does predict the "can do" aspects of performance. Its
validity is not limited to the prediction of training success. In
fact, it predicts job performance just as well as it predicts
training performance.

0 The major components of performance have very different profiles
of regression/validity coefficients across the different predictor
domains in the Project A Trial Battery.

o Temperament/biographical data prediction scales are valid
predictors of the "will do" component of performance and in fact
yield differential predictions of the three "will do" components.
The Project A data suggest considerable construct validity for
these scales.

o The primary source of differential prediction across jobs is that
part of performance which is specific to the unique task content
of the job (i.e., performance factor 1).

On the criterion side, the pattern of predictor-criterion correlations
added to our confidence in the construct validity of the job performance
scores. The pattern of correlations also enhanced understanding of the
Effort and Leadership construct, the written test and rating method factors,
and the relationship between raw and residual performance construct scores.
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Continuing the data analysis our future validity analyses will be

concerned with:

o More precise estimates of validity generalization across jobs as a
function of criterion content and predictor battery composition.

o Estimation of differential prediction across race and gender
groups as a function of criterion content and predictor battery
composition.

o Estimation of overall selection validity (against a criterion

composite) as a function of criterion components weights and
predictor battery composition.

o Estimation of classification efficiency. 0

Many of these analyses will require the generation of composite
criterion scores. A single criterion score is also a requirement for
calculating the predictive relationships needed for the Project B
algorithms. Work rel3ted to the development of performance composite scores
is already under way. -
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Chapter 9

SUMMARY AND FUTURE PLANS

This report has described the procedure and results of the Concurrent
Validation phase of Project A. During the preceding development phase of
the project, a 4-hour battery of new selection/classification tests had been
developed to enable the Army to systematically sample the most relevant
applicant characteristics not presently covered by ASVAB. Also during the
development phase, a 12-hour training and job performance assessment
procedure had been constructed so as to provide multiple measures of every
major component of each job in a sample of entry-level MOS.

The sample MOS for the project were representatively selected from the
population of entry-level MOS. Consequently, for (a) jobs, (b) performance
components, and (c) selection/classification measures, a population had been
defined and then sampled comprehensively. This makes the results of the
Concurrent Validation extremely important for guiding future selection/
classification practices in the Army. No other organization in the world
(public or private) has such an extensive, carefully developed, and
generalizable body of information on which to base personnel practices. It
can be used for many years to come.

CONCURRENT VALIDATION SUMMARY

More specifically, what has this phase of Project A provided, both to
the organization (the Army) and to the science (industrial and
organizational psychology)? We think that so far it has achieved at least
the following:

1. Much has been learned about the nature of performance in entry-
level-skilled jobs. We now have a much clearer idea of what major
factors constitute performance and how they can be measured. The
criterion problem" is better understood.

2. As a by-product of the analyses involving ASVAB, we have a much
better, clearer idea of its factor structure and of what the factors
are measuring.

3. The Concurrent Validation data support the assertion that supervisor
ratings of subordinate performance can have considerable validity if
a careful procedure is followed. However, the data also support the
conclusion that supervisors assess, at the same time, both the
technical performance of individuals and their general depend-
ability/motivation.

4. The question of whether ASVAB does or does not predict Job
performance (and not just training achievement) has been
definitively answered, in the affirmative. Although the subtests on
the ASVAB are somewhat narrow in scope, the abilities that are
measured are measured very well. The Army and the Department of
Defense should now be much better able to evaluate results from
these tests and use them as a basis for action.
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5. Analysis of Skill Qualification Test data in relation to Project A
criteria has shown that the SQT does have considerable validity as
an indicator of soldier technical knowledge and proficiency.

6. The Project A job/task analysis procedures worked well and can be
used by the Army in the future to develop training curricula, SQT
content, and field exercises.

7. Within the constraints of a concurrent design, the CV results
demonstrate that the Trial Battery yields substantial gains in V,.
selection validity. The non-cognitive measures in particular may be
*very valuable if they are implemented.

It is also true that the full value of the Trial Battery can be
realized only if Project A is able to carry out all the planned
steps.

The Longitudinal Validation data are needed (a) to assess
responsiveness of the non-cognitive measures to experience, (b) to
determine how performance in training forecasts later successes and
failures on the job, (c) to determine how much the Trial Battery
adds to the prediction of attrition, and (d) to determine what tests
are the best predictors of success in the second tour.

Also, a great deal of additional analysis is necessary to determine
the optimal combination of ASVAE subtests and new predictors for the
multiple purposes of selection accuracy, classification utility, and
attrition reduction. Much time and effort has already been devoted
to data analysis; however, if the Army is to realize its full gains
from the available data base, there is much more to be done.

8 The CV results do in fact indicate where the greatest gains in
classification can be achieved. That is, it i clear from the CV
results that the gdins in classification efficiency will come from
the optimal use of the Core Technical prediction equations. Again,
using them in an optimal way will be dependent on additional
analyses.

9. Because the Trial Battery represents a carefully selected sample of
measures from a population of information, it is entirely possible
to play "what if" games with different selection battery
combinations. For example, if the Army wanted to devote 4 hours to
selection/classification testing and within that constraint wanted
to maximize the accuracy of predicting who will become discipline
problems, we can model such a goal. Further, we can specify what
the organization would have to trade off, in terms of aggregate .,

performance (if anything), for increased accuracy in detecting
future discipline problems. Answers to a number of such "what if"
questions are now possible because we chose to sample selection
information from a population of information, and not to tie test
development to specific jobs. -
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10. Several of the criterion measires could profitably be put to
operational use. For example, the procedures used for developing
hands-on and knowledge tests could be used to improve the procedures
for constructing SQTs. More directly, perhaps, the MOS BARS
dimensions and critical incidents could be used by NCOs to provide a
performance feedback and job coaching procedure for their enlisted
personnel. In fact, many of the NCOs participating in the
Concurrent Validation wanted to use the MOS BARS scales in this way.

NEXT STEPS

During the next fiscal year, if all goes well, Project A will pursue
four principal activities:

o Administering the experimental predictor battery to 45,000 new
recruits with the goal of preserving a sample of 400-600 job
incumbents in each of 21 MOS for Longitudinal Validation.

o Completing the job analyses and beginning the criterion development
for measurement of second-tour performance in each Batch A MOS.

o Using the Concurrent Validation results to determine the extent of
differential prediction across gender and racial groups, the degree
of differential prediction across jobs, and the degree of
classification efficiency that seems to be possible fof enlisted
MOS.

o Measuring the utility of performance at different levels in Army
entry-level jobs.

We cannot say too often that, if the project can be completed, the Army
will have a vastly enhanced personnel management capability. For example,
it will be possible to determine directly how adverse impact can be
minimized and prediction of performance maximized with least cost to the
Army. No other organization has the capability for doing that. The same is
true for a number of other critical considerations in the management of
personnel. Project A is indeed unique.

0
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APPENDIX A

PROJECT A TECHNICAL PAPERS FOR FISCAL YEAR 1986 S
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APPENDIX B

TASK CONTENTS OF JOB KNOWLEDGE TESTS, HANDS-ON TESTS, AND ,
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APPENDIX B

TASK CONTENTS OF JOB KNOWLEDGE TESTS, HANDS-ON TESTS, AND

NOS-SPECIFIC TASK RATINGS FOR NINE NOS

Hands-On Test

and Knowledge
MOS liB - INFANTRYMAN Rating Scale Test

Put on and wear an M17-series protective mask X x
Perform CPR on an adult (one-man method) x
Put on and wear protective clothing in

accordance with established MOPP levels X
Administer nerve agent antidote to self

(sel f-aid) x
Put on a field or pressure dressing x x
Col l ect/report information-SALUTE x
Load, reduce stoppage, and clear an M60 MG x x
Perform operator maintenance on M16A1 rifle x x
Recognize and identify friendly and threat N

armared vehicles x ,

Set headspace and timing on a caliber .50 MGa x X
Camouflage yourself and your individual

equ i pment x
Move under direct fire x
Install and fire/recover an M18AI Claymore mine x x
Establish an observation post x
Select fire team/scout overwatch position x
Select hasty firing positions in urban terrain x
Techniques of movement in urban terrain x x-;
Estimate range x
Conduct day and night surveillance w/o

electronic devices x
Operate radio set AN/PRC-77 or AN/PRC-25

(AN/GRC-160 on AN/GRC-125 assembled for .-

manpack operations) x x
Zero AN/PVS-4 on MI6AI x x ,-
Place an AN/PVS-5 (night vision goggles) into
operation x

Engage enemy targets with hand grenades x x
Prepare a Dragon for firing x x
Prepare a range card for an M60 machinegun x x .
Engage targets with an M72A2 LAW x
Call for/adjust indirect fire X
Navigate from one point on the ground to

another point X
Move over, through, or around obstacles (except

minefields) x
Identify terrain features on a map x

aNot administered to Non-mechanized Infantry. S
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Hands-On Test
and Knowledge

MOS 13B - CANNON CREWMAN Rating Scale Test

Load, reduce a stoppage, and clear M16 rifle x x
Put on and wear an M17-series protective mask x x
Perform CPR on an adult (one-man method) x x
Decontaminate your skin x
Put on and wear protective clothing in
accordance with established MOPP levels x x

Administer nerve agent antidote to self

(self-aid) x x
Camouflage equipment x
Use challenge and password x
Recognize and identify friendly and threat
armored vehicles x _

Set headspace and timing on a caliber .50 MG x x
Prevent shock x
Determine an azimuth using an M2 compass x x
Measure an azimuth on a map with a protractor x x
Use visual signals to control movement (mounted) x x •

Perform-operator maintenance on a calibe- .50
HB machinegun and ammunition x x

Install and operate field telephone x x
Prepare DA Form 2404 (Equipment inspection and
maintenancg worksheet) x

Perform PMCS b x
Prepare a position to receive/emglace howitzer x .

Drive SP howitzer or prime movEr x
Prepare howitzer for operatio8  x
Prepare ammunition for firing x
Store ammunition in preparation for firing x
Emplace/recover collimator x x S

Emplace/recover aiming posts x x
Boresight the direct fire teIescope using a

distant aiming point (DAP) x x
Sight on a target with direct Sire telescope x x
Load and fire a prepared round x
Lay howitzer for initial direction of Sire x x 0
Disassemble/assemble breech and firing

mec hani sm x x

aFour tracked versions prepared for M109, MIlO, M198, and MI02 howitzer

crewmen.
bTwo tracked versions prepared for self-propelled (MI09, M110) and towed

(M19C, M102) howitzer crewmen.
cThree tracked versions prepared for MIO9/Mi10, M19, and MI02 howitzer

%,4 ..

c r ewm en.
dTwo tracked versions prepared for M109/MO11/M198 and MI02 howitzer crewmen.

eTwo hands-on tracked versions prepared for M109/M1IO/MI02 and M190 howitzer .

crewmen.
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Hands-On Test
and Knowledge

MOS 19E- ARMOR CREWMAN Rating Scale Test

Put on and wear protective clothing in
accordance with established MOPP levels x

Administer nerve agent antidote to self (self-aid) x
Determine grid coordinates of a print on a V
map using the military grid reference system x x

Put on a field or pressure dressing x x
Collect/report information-SALUTE x
Recognize and identify friendly and threat
armored vehicles x

Prevent shock x
Perform operator maintenance on a caliber .45

pistol x
Know your rights and obligations as a prisoner

of war x
Install and fire/recover an M18A1 Claymore mine x
Perform operator maintenance on M3/M3A1

submachinegun x x
Identify minefield markers x -

Identify terrain features on a map x
Put on, wear, remove and store M24, M25, or

M25A1 protective mask with hood x" ,
Prepare a vehicle for nuclear attack X
Operate gas particulate filter unit on M60-

series tank x x
Escape from an M48A5/M60-series tank x x
Use an automated CEOI x x
Send a radio message x x
Operate radio set AN/VRC-64 or AN/GRC-160

(AN/VRC-53 or AN/GRC-125) x x
Engage targets with the main gun frgm the

gunner's station on an M60A3 tank x
Perform misfire procedures on the main gun b x
Boresight and system calibrate an M60A3 tank x x
Load/unload 105-mm main gun on an M48A5/M60-

series tank x
Perform operator maintenance on an M240 machinegun X x
Perfor.,, gunner's and loader's preventive
maintenance prep re-to-fire checks and services
on an M60A3 tank x X

Prepare loader's station Bor operation on an
M6AS/M60-series tank 'X x

Start/stop the engine on an M48A5/M60-series tank x x
Extinguish a fire on an M48A5/M6O-se'ies tank x %
R, ,ve/install track blocks on an M4SAS/M60-

series tank x X

aNot administered to M60[" tank crewmen. S

bKnowledge test not administered to M6OA1 tank crewmen.

cTwo tracked versions of hands-on test for M60A3 and M6OAI tank crewmen.
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Hands-On Test
and Knowledge

MOS 31C- SINGLE CHANNEL RADIO OPERATOR Rating Scale Test

Handle classified equipment and material x
Erect a doublet antenna x
Troubleshoot radio teletypewriter set AN/GRC-142

or AN/GRC-122 x
Perform operator troubleshooting procedures on
radio set AN/GRC-106 x

Erect, dismantle, and adjust expedient radio
antennas x --

Perform operator's PMCS on terminal
communications AN/UGC-74A(V)3 x

Operate in radio nets x
Operate radio set control group AN/GRA-6 x
Maintain an M17-series protective mask x
Know your rights and obligations as a prisoner
of war x

Decontaminate your skin and personal equipment x
Practice noise, light, and litter discipline x
Recognize and identify friendly and threat
armored vehicles x

Perform cardiopulmonary resuscitation (CPR) on
an adult using one-man method x

Perform operator maintenance on an M16AI rifle,
magazine, and ammunition x

Load, reduce a stoppage and clear MI6A1 rifle x x
Put on and wear protective clothing in

accordance with established MOPP lsvels x x
Perform PMCS on M884 or M1028 trucks x x
Establish, enter or leave a radio net x x ..-

Operate generator set PU-620 x x
Perform operator troubleshooting procedures

on generator set PU-620 x x r
Use the CC 1400D numerical cipher/

authentication system x x ei.
Recognize electronic countermeasures and -

implement electronic counter-countermeasures x x
Prepare a message for transmission in 16-line

format x x
Operate terminal communications Al,/UGC-74A(V)3 x x
Install radio teletypewriter set AN/GRC-142

or A;/GRC-122 a X X
Install radio set AN/GRC-106a x x
Operate radio tEletypewriter set AN/GRC-142

o r Ar"'GRC-12? )1 x
Determine the grid coordinates of a point on
a military map using the military grid
reference system xx

Put on a field or pressure dressing x x
aThee tracked versions for hands-on test.
bTwe tracked versions for hands-on test.
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Hands-On Test
and Knowledge V

MOS 63B - LIGHT WEEL VEHICLE MECHANIC Rating Scale Test

Perform expedient repairs x S;
Slave start disabled vehicle x
Troubleshoot engine cooling system (truck,
cargo, 2 1/2-ton, 6x6) x

Troubleshoot engines (truck, cargo, 2 1/2-ton, IF

6x6) x
Troubleshoot steering system x
Camouflage equippment x
Administer first aid to a nerve agent
casualty (buddy-aid) x

Determine the grid coordinates of a point on a
military map using military grid reference
system x

Perform operator maintenance on an MI6AI
rifle, magazine, and ammunition x

Put on and wear protective clothing in
accordance with established mission-oriented
protective posture (MOPP) levels x

Replace radiator (truck, cargo, 2 1/2 ton,
6x6) x

Replace starter (truck, cargo, 5-ton, 6x6) x S

Tow disabled vehicle with 5-ton wrecker x
Perform annual PMCS (inspect and road test)

(truck, cargo, 5-ton, 6x6) x
Troubleshoot brake system malfunctions (truck,

cargo, 1 1/4-ton, 4x4) x
Use challenge and password x x
Determine a magnetic azimuth using a compass x x
Load, reduce stoppage, clear M16A1 rifle x x
Put on a field or pressure dressing x x
Put on, wear and remove your M17-series

protective mask with hood X X
Adjust clutch pedal free travel (truck,
utility, 1/4-ton, 4x4) x x

Maintain assigned toolkit X
Repair electrical wiring (truck, cargo,
I 2/4-ton, 4x4) x x

Replace air hydraulic cylinder (truck, cargo,
2 2/2-ton, 6x6) x X

Replacg fuel pump (truck, cargo, 2 1/2-ton,
6x6) x x

Replace wheel bearings (truck, cargo,
2 1/2-ton, 6x6) x x

Replace service brakes (truck, utility, 1/4-ton,
4x4) x x

Troubleshoot slectrical system (truck, cargo,
5-ton, 6x6) x x

Troubleshoot fuel syste, malfunctions (truck,
cargo, 2 2/2-ton, 6x6) X X

Troubleshoot service brake malfunctions (truck,
utility, 2/4-ton, 4x4) x x

aTwo tracked versions for hands-on test.
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Hands-On Test .
and Knowledge

!OS 64C - MOTOR TRANSPORT OPERATOR Rating Scale Test

Load, reduce a stoppage, and clear M16 rifle x x
Put on and wear an M17-series protective mask x x
Perform CPR on an adult (one-man method) x x
Decontaminate your skin x
Put on and wear protective clothing in
accordance with established MOPP levels x x

Administer nerve agent antidote to self ,
(self-aid) x x

Determine grid coordinates of a point on a map
using the military grid reference system x x

Put on a field or pressure dressing x x
Camouflage equipment X
Use challenge and password x
Collect/report information-SALUTE x
Drive vehicle in motor march or convoy x
Administer first aid to nerve agent casualty

(buddy aid) x x
Load, reduce stoppage, and clear an M60 MG x x
Perform PMCS (5 ton) x

Perform operator maintenance on M16AI rifle x x
Measure distance on a map x x
Visually identify threat aircraft x
Decontaminate equipment using the ABC M11
decontaminating apparatus x x

Use M8 paper to identify a chemical agent x x
Drive vehicle off-road x
Operate vehicle in snow and ice x P,
Couple semitrailera xUncouple semitrailera x S

Operate tractor and semitrailera x x
Transport general cargo x
Fill out SF 91 (Operator's Report of Motor -Z

Vehicle Accident) x
Perform vehicle emergency recovery procedures x
Drive under blackout x 0

Use proper defense procedures when ambushed or
attacked x01

aTwo tracked versions for hands-on tests.
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Hands-On Test
and Knowledge

MOS 71L - ADMINISTRATIVE SPECIALIST Rating Scale Test

Type a joint messageform x x
File documents and correspondence x x
Type a memorandum x x
Type a basic comment to a dispcsition form x x
Type a second or subsequent comment to a

disposition form x x
Type a military letter x x
Receipt/transfer classified material x x
Receive, maintain, control office equipment x
Type military orders x x
Establish functional files x
Safeguard "For Official Use Only" material x
Assemble correspondence x x
Camouflage yourself and individual equipment x
Dispatch outgoing distribution x
Control expendable/nonexpendable supplies x
Know your rights and obligations as a prisoner

of war x
Practice noise, light, and litter discipline x
Perform operator maintenance on an M16A1 rifle,
magazine and ammunition x x

Determine the grid coordinates of a point on
a military map using the military grid
reference system x x

Put on, wear and remove your M17-series
protective mask with hood x x

Maintain an M17-series protective mask x
Administer nerve agent antidote to self 1% %

(self-aid) x
Load, reduce a stoppage and clear an MI6AI rifle x
Determine a magnetic azimuth using a compass x
Put on and wear protective clothing in
accordance with established MOPP levels x

Type straight copy x
Prepare requisition forms/publications x
Put on field or pressure dressing x

•. ' *

,* ,*_*%.

I.

B-8

*b -.s . . . -, . ' . ' .. S.....- .-.- .- .- .. .- *- .. . . ..* . - . .*. . . . . -



Hands-On Test
and Knowledge

MOS 91A - MEDICAL SPECIALIST Rating Scale Test

Draft/file TPR charts (SF 511) x
Conduct PMCS on ambulance x
Replace filters in an M17-series protective
mask x

Move over, through, or around obstacles
(except minefields) x

Evaluate a casualty x
Practice noise, light and litter discipline x
Prevent shock x
Put on and wear protective clothing in
accordance with established MOPP levels x

Decontaminate your skin and personal equipment x
Load, reduce stoppage, and clear M16A1 rifle x
Recognize and identify friendly and threat
armored vehicles x

Triage: Establish priorities for treatment/
evacuation of casualties x

Initiate treatment for shock (hypovolemic) x
Assist with sick call procedures x
Manage a patient with an intravenous infusion x
Splint a suspected fracture x x
Determine the grid coordinates of a point on

a military map using the military grid
reference system x x

Perform cardiopulmonary resuscitation (CPR)
on an adult using the one-man method x x

Put on a field or pressure dressing x x
Open the airway x x
Initiate a field medical card x x
Decontaminate mercury thermometes x x
Initiate an intravenous infusion x x
Measure and record a patient's pulse x x
Measure and record a patient's respirations x x
Assemble a ngedle and syringe and draw
medication X x

Measure and record a patient's blood
pressure x x

Change a sterile dressing x x
Administer an injection (intramuscular,

intradermal) x x
Establish and maintain a sterile field x x

aTwo tracked versions for hands-on test.

! '.
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Hands-On Test
and Knowledge p.-

MOS 95B - MILITARY POLICE Rating Scale Test

Prepare-MP reports and forms x x
Determine the grid coordinates of a point on a

military map using the military grid
reference system x x

Prepare/operate FM radio sets x x
Determine a magnetic azimuth using a compass x x
Use hand and arm signals to direct traffic x x
Operate a dismount point x x
Put on, wear and remove your M17-series
protective mask with hood x x

Perform operator/crew PMCS on vehicle x x
Perform cardiopulmonary resuscitation (CPR) on

an adult using the one-man method x x
Put on a field or pressure dressing x x
Load, reduce a stoppage, and clear an M16A1

rifle x x
Operate/maintain caliber .38 or .45 pistola x x
Load, reduce a stoppage, and clear an M60
machinegun X x

Use automated CEOI x
Load, reduce stoppage, and clear squad
automatic weapon x

Respond to a domestic disturbance x
Move under direct fire x
Perform patrol duties x
Decide when to use force x
Determine requirements for a lawful apprehension x
Respond to and secure the scene of a traffic
accident x

React to hostile fire during convoy movement x
Decontaminate your skin and your personal
equipment x

Maintain an M17-series protective mask x
Camouflage yourself and your individual

equipment x
Recognize and identify friendly and threat .

armored vehicles x
React to sniper fire x
Collect and process evidence x
Navigate from one position on the ground to
another point x x S

Call for and adjust indirect fire x x
Estimate range x x ,

aTwo tracked versions.
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FOR NINE MOS

S

C-1S

.'.'- %

'I



i,,,,.,- ,,,,- ,

APPENDIX C

Statistical Characteristics of Functional Categories for Hands-On
Components and Job Knowledge Components for Nine NOS '

A. NOS 11B: Infantryman

Correlationb With: 0

first field UD Anti-Air.
Items Mean so Nell Aid RU Weapons Navigate Tech. Crms. Tgts. Tank WpnsJob KnwegeCmonent ."

First Aid 21 11.93 2.93 51 100

NsC 11 7.79 2.42 71 37 100

Weapons 40 25.31 1.85 78 51 52 100

Navigate 24 12.02 3.77 68 44 51 59 100

Field Techniques 70 40.94 8.60 82 48 58 66 62 100

CamuntcatIon 7 4.30 1.50 47 23 24 37 27 46 100

Identify Targets 12 8.12 2.30 62 22 24 35 32 39 21 100

Anti-Air/Tank i4~ns 2 1.50 0.65 26 23 2.1 24 20 26 14 20 100

Correlation With:
First Field ID Anti-Air/ '..

Steps Mean S Iele Aid NBC Weapons Navigate Tech. Cam. Tqts. Tank Wpns
Hands-On C ponent

First Aid 17 10.30 2.62 84 100

NBC 8 12.16 2.20 73 15 100 -

Weapons 138-146 45.85 8.72 2 20 10 100 -

Field Techniques 42 38.62 5.86 60 14 05 29 - 100 . 0

comunicatlon 4 13.18 1.44 23 06 -03 -01 - 08 200 -

Anti-Air/lank Wpns 24 16.65 3.61 69 10 08 21 - 21 06 - 1,,

a Reliabilities were computed separately for tracks within categories; only '"

the reliability for the track with the largest number of soldiers is %
reported here.

b Correlations are not adjusted for scale reliabilities. Decimals have
been omitted from the correlations.

%
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Statistical Characteristics of Functional Categories for Hands-On %
Components and Job Knowledge Components for Nine MOS

B. NOS 138: Cannon Crewman ri

Correlation b With: -First Field Customs £0 Prepare Op. Howitzer ,

Items ean SD Re_ a Aid NBC Weep Nav Tech & Laws Cum Tgts Howitzer Sights
Job Knowledge Component

First Aid 16 10.0 2.4 50 100

NBC 17 13.3 3.0 73 42 100

Weapons 20 12.4 3.3 64 33 41 100

Navigate 7 4.2 1.8 66 29 37 32 100 - -

Field Techniques 13 9.5 1.8 54 16 34 27 28 100

Customs & Laws 8 5.5 1.7 48 32 45 30 29 23 100 0

Communications 2 1.1 0.7 12 09 15 12 12 09 13 100 .,

Identify Targets 12 7.0 2.3 53 15 23 13 28 17 16 09 100

Prepare Howitzer 62-68 35.0 8.5 82 37 48 38 48 35 35 21 24 100

Operate Howitzer
Sights 19-23 12.7 3.2 67 26 43 34 34 33 28 18 18 58 100

Correlationb With:
First Field Customs ID Prepare Op. Howitzer

Steps Mean SD Rel a Aid NBC Weep Nay Tech & Laws Com Tts Howitzer Sights
Hands-On Component

First Aid 43 17.3 4.8 91 100 •

NBC 44 22.7 3.6 85 04 100 - .

Weapons 78 27.0 10.3 97 10 09 100 - ,* *,

Navigate 11 14.0 5.8 70 03 11 06 100 .

Field Techniques 10 7.5 2.6 64 -00 16 17 20 100 -

Communications 14 10.6 1.6 62 13 06 08 04 13 - 100 -. 'w

Prepare Howitzer 15-42 7.6 5.5 99 12 05 24 11 08 - 08 - 100 '

Operate Howitzer
Sights 79-83 40.2 12.9 94 10 14 34 25 19 - 09 - 39 100

a Reliabilities were computed separately for tracks within categories; only
the reliability for the track with the largest number of soldiers is
reported here.

b Correlations are not adjusted for scale reliabilities. Decimals have

been omitted from the correlations.
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Statistical Characteristics of Functional Categories for Hands-On p-.'

Components and Job Knowledge Components for Nine MOS

C. MOS 19E: Armor Crewman
bI

Correlation b With:
First Field Customs Identify Operate TanK

Items Mean 50 Rel a :.d NBC Weap Nay Tech & Laws Comm Targets Tank Gunnery
Job Knowledge Component

First Aid 17 9.9 2.5 47 100 ,.

NBC 14 11.0 2.7 75 33 100

Weapons 22 15.7 2.9 55 38 46 100

Navigate 14 9.5 2.3 64 41 45 41 100

Field Techniques 19 11.5 2.7 58 39 41 43 40 100 - -

Customs & Laws 9 5.2 1.9 51 26 37 33 37 41 100 0

Communications 21 11.1 3.5 67 28 44 41 39 37 33 100

Identify Targets 12 10.0 1.8 64 26 26 18 29 21 20 16 100

Operate Tanks 31 19.1 3.8 63 31 44 47 40 42 31 38 28 100

Tank Gunnery 9-33 17.5 4.4 68 35 43 41 38 41 34 36 29 47 100 .0

Correlationb With:
First Field Customs Identify Operate Tank'

nds-On Component eps Aid NBC Weap Nav Tech & Laws Com Targets Tank Gunnery

First Aid 17 11.5 1.9 77 100
NBC 12 10.2 2.2 63 02 100

Weapons 67 26.5 1.3 83 03 -04 100 "

Navigate 12 11.4 2.2 75 26 10 09 100 ."

Communications 21 27.6 7.8 82 09 17 07 21 - - 100

Operate Tanks 27 41.8 5.9 64 05 16 21 07 - - 21 - 100

Tank Gunnery 25-80 33.5 6.3 84 14 18 10 17 - - 18 - 31 100

a Reliabilities were computed separately for tracks within categories; only

the reliability for the track with the largest number of soldiers is
reported here.

b Correlations are not adjusted for scale reliabilities. Decimals have

been omitted from the correlations.
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Statistical Characteristics of Functional Categories for Hands-On
Components and Job Knowledge Components for Nine MOS

D. MOS 31C: Single Channel Radio Operator

Correlation a With:

TTY Main Op Inst
First Field Customs ID Veh Sta TTY TTY TTY

Job Coonent Items Mean SO Rel Aid NBC Weap Nay Tech A Laws Comm Tgts Pp Gen Ops Eq ii. E .

First Aid 20 10.7 2.7 41 100

NBC 16 12.5 2.6 70 45 100

Weapons 16 11.1 2.5 57 33 40 100
;',A

Navigate 5 3.2 1.7 75 33 38 34 100

Field Tech. 4 2.5 1.0 28 19 27 25 15 100

Customs & Laws 8 5.4 1.5 50 30 39 25 41 27 100

Communications 15 10.1 2.7 66 35 51 40 39 12 33 100

Identify Tgts 12 6.7 2.1 49 21 17 16 21 11 16 16 100

Vehicle Operation 9 4.5 1.8 44 21 27 18 17 12 11 28 15 100

Generators 14 8.2 2.2 51 27 39 20 30 14 24 34 18 30 100

TTY Station Ops. 23 12.8 3.3 61 36 47 35 36 26 33 49 23 35 42 100

Maintain TTY Eq. 20 10.4 3.2 60 23 43 24 34 16 32 35 15 14 45 40 100

Operate TTY Eq. 22 11.5 3.2 57 30 38 24 32 16 33 43 13 18 25 43 36 100

Install TTY Eq. 22 13.8 3.6 70 37 50 43 39 35 37 49 29 31 45 54 46 44 100

Correlationa With:
TTY Main Op Inst

First Field Customs ID Veh Sta TTY TTY TTY
Hands-On Component Steps Mean SD Rel Aid NBC Weap Nay Tech & Laws Cam Tts P_ Gen Ops Eq Lc. E.

First Aid 17 9.9 2.3 76 100

NBC 36 10.2 2.7 92 19 100

Weapons 20 11.7 1.8 73 -05 13 100

Navigate 12 9.3 3.3 85 22 11 07 100

Conunicat Ions 20 16.4 6.7 86 17 14 17 21 - 100

Vehicle Operation 33 11.7 1.3 77 11 07 -01 09 - - 10 - 100

Generators 39 19.8 3.6 77 16 13 21 06 - - 16 - 05 100

TTY Station Ops. 33 16.2 3.7 76 08 12 '6 22 - - 31 - 04 20 100

Operate TTY Eq. 112 19.8 4.6 96 -07 06 11 08 - - 20 - 09 23 35 - 100 i

Install TTY Eq. 31 22.2 2.4 60 10 09 10 24 - - 13 - 11 26 23 - 25 100

a Correlations are not adjusted for scale reliabilities. Decimals have -.

been omitted from the correlations.
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Statistical Characteristics of Functional Categories for Hands-On
Components and Job Knowledge Components for Nine OS

E. MOS 63B: Light Wheel Vehicle Mechanic

Correlationa With: .
Vehicle Power Fuel Brae/,

First Field Customs Op./ Elec. Train/ Cooling/ Steer/
Items Mean SO Rel Aid NBC Weap Nav Tech & Laws Recovery System Clutch Lub. Suso.

Job Kiowl. Component

First Aid 16 10.6 2.0 34 100

NBC 11 8.1 2.0 55 25 100 e

Weapons 16 11.5 2.4 53 24 34 100

Navigate 9 4.8 2.6 76 19 23 25 100 . V'

Field Tech. 4 1.7 0.9 -02 04 17 16 11 100

Customs & Laws 8 5.8 1.5 42 27 28 31 17 10 100

Veh. Op./Recovery 28 15.6 4.2 68 25 41 39 30 1B 30 100

Electrical System 18 11.4 2.4 41 22 25 31 21 13 27 35 100
Power Train/Clutch 14 10.3 2.3 63 31 38 38 26 13 35 52 43 100

Fuel/Cooling/Lub. 29 20.0 4.8 78 23 41 56 25 24 35 53 39 50 100 -•

Brake/Steer/Susp. 41 25.5 5.7 77 25 44 53 27 21 32 62 43 55 69 100

Correlationa With:
Vehicle Power Fuel Brake/

First Field Customs Op./ Elec. Train/ Cooling/ Steer/
Steps Mean SO Re Aid NBC Weap Nay Tech & Laws Recovery System Clutch Lub. Suso.

Hands-On Component

First Aid 17 9.9 2.2 75 100

NBC 8 12.0 2.1 68 08 100

Weapons 20 12.4 1.2 67 -01 01 100 .",.

Navigate 4 10.3 3.5 53 04 10 -01 100 -%

Customs & Laws 12 12.1 1.8 79 04 -01 05 01 - 100 -

Veh. Op,/Recovery 11 11.2 1.9 59 04 02 06 05 - 05 100

Electrical System 21 25.7 2.4 51 04 01 06 07 - -02 12 100

Power Train/Clutch 10 11.6 2.2 69 -00 01 07 06 - 01 07 08 100

Fuel/Cooling/Lub. 28 24.3 2.6 74 04 Oi 03 06 - 01 13 12 10 100

Brake/Steer/Susp. 41 48.1 4.5 73 02 05 07 07 - -02 07 13 33 21 100

a Correlations are not adjusted for scale reliabilities. Decimals have
been omitted from the correlations.
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Statistical Characteristics of Functional Categories for Hands-On
Components and Job Knowledge Components for Nine MOS

F. MOS 64C: Motor Transport Operator .

Correlation' With:

First Field Customs ID Ven.
Items Mean SD Rel A;d NBC Weapons Navigate Tech. & Laws Targets op.,_

Job Knowledge Component

First Aid 27 16.9 3.1 52 100

NBC 23 16.2 3.6 72 41 100

Weapons 18 11.0 2.5 46 40 44 100

Navigate 7 3.4 1.8 60 33 41 35 100

Field Techniques 11 6.9 2.4 64 36 51 32 33 100

Customs & Laws 8 5.7 1.6 47 24 33 29 29 31 100

Identify Targets 8 2.1 1.4 23 06 05 04 12 08 03 100

Vehicle Operation 65 35.0 7.9 81 43 41 37 39 40 38 11 100

Correlationa With:
First Field Customs ID Veh.

Steps Mean SO Rl Aid NBC Weapons Navigate Tech. Laws Targets Op.
Hands-On Component

First Aid 79 37.6 6.8 90 100

NBC 57 45.9 5.8 79 23 100 %

Weapons 92 29.0 5.8 93 19 14 100

Navigate 15 14.4 7.3 76 24 10 15 100

Vehicle Operation 41 33.3 4.2 73 06 11 10 09 100- '- ,

a Correlations are not adjusted for scale reliabilities. Decimals have

been omitted from the correlations.
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Statistical Characteristics of Functional Categories for Hands-On
Components and Job Knowledge Components for Nine MOS

G. MOS 71L: Administrative Specialist

Correlation' With: ',;

FirstFiel Cus~s..Forms/
First Field Custom:, Files Sup./ Class.

items Mean SD Rel Aid NBC Weapons Navigate Tech & Laws Mng. Coord. Corres. Material %
Job Knowl. Component -"-

First Aid 8 4.7 1.4 35 100

NBC 16 11.3 2.4 54 20 100 r

Weapons 16 11.0 2.2 40 29 32 100 V

Navigate 9 4.6 2.4 72 16 23 25 100

Field Tech. 10 4.4 1.7 42 25 30 27 17 100

Customs & Laws 8 5.2 1.5 40 17 29 22 17 27 100

Forms/Files Mng. 20 12.0 4.2 78 28 31 26 23 19 21 100

Sup./Coordination 8 4.4 1.5 32 17 22 16 21 21 16 36 100 4',

Correspondence 37 20.8 4.8 68 26 34 31 30 24 25 58 40 100 *1" 000

Classified Material' 12 4.4 1.9 33 20 23 25 15 17 20 32 19 32 100 '..

Correlation' With:
For s/

First Field Customs Files Sup./ Class.
Steps Mean SD Rel Aid NBC Weapons Navigate Tech & Laws Mnq. Coord. Corres. Material

Hands-On Component 9
First Aid 17 8.7 3.1 84 100

NBC 8 11.7 2.2 67 21 100 .'r

Weapons 43 10.3 2.3 91 27 20 100

Navigate 12 8.3 3.8 87 35 17 27 100

Forms/Files Mng. 14 17.9 4.8 74 11 04 11 14 - - 100

Correspondence 80 63.3 10.8 79 13 03 11 20 - - 39 - 100

Classified Material 13 3.5 3.3 86 07 09 12 06 - - 10 - 24 100

a Correlations are not adjusted for scale reliabilities. Decimals have •
been omitted from the correlations.
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Statistical Characteristics of Functional Categories for Hands-On
Components and Job Knowledge Components for Nine MOS 

06e.,

H.MOS 91A: Medical Specialist , --

• j ~L.. ,_

Correlation b With:

First Field ID Vehicle Treatent/ Clnc Clnic '

Jo nw.CmoetItems Mean SD Rela Aid NBC Weap Nay Tech Targets Operation Care Housekeev. Mngmt. ,,,W

CopnsadJob Knowledg Components for-ine MO

First Aid 40 27.8 5.1 75 100

NBC 20 14.5 3.3 70 55 100 ,-.
,* .* .

Weapons 7 5.0 1.5 48 41 43 100

Navigate 5 3.5 1.5 71 33 30 24 100

Field Tech. 13 6.6 2.0 38 29 31 26 21 100

ID Targets 12 6.7 2.3 56 16 15 21 18 18 100

Vehicle Operation 6 2.4 1.0 -09 12 11 10 06 04 12 100

Treatment/Care 110 74.3 11.9 86 71 61 43 37 37 19 13 100 ,

Clinic Housekeep. 7 4.7 1.5 44 42 29 21 10 17 10 04 36 100

Clinic Management 10 5.6 2.4 68 47 31 14 16 12 -02 -01 44 21 100 1.. -

Correlationb With:

a First Field ID Vehicle Treatment/ Clinic Clinic WI

Steps Mean SO Rel Aid NBC Weap Nay Tech Targets Operation Care Housekeep. Mnqmt.
Hands-On Component

First Aid 55 33.4 4.5 81 100 ".

Navigate 12 9.4 3.1 78 21 - - 100

Treatment/Care 138 100.3 11.2 81 32 - - 23 - - 100.

Clinic Housekeep. 15 7.2 3.6 85 -00 - - 01 - 11 100 .

a Reliabilities were computed separately for tracks within categories; only .-

the reliability for the track with the largest number of soldiers is
reported here.

b Correlations are not adjusted for scale reliabilities. Decimals have •

been omitted from the correlations.
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Statistical Characteristics of Functional Categories for Hands-On
Components and Job Knowledge Components for Nine MOS

I. MOS 95B: Military Police

Correlatlon With:
Conduct "-.,

First Field Veh. Respond MP Patrol
Items Mean SD Rel Aid NBC Weap Nay Tech Comm. ID Tgts Op. to Alarm Proc. Duties .

Job Knowl. Component

First Aid 20 12.7 2.7 50 100

NBC 17 12.7 3.0 74 32 100

Weapons 26-29 19.7 3.8 64 40 47 100

Navigate 21 11.1 3.5 68 26 35 36 100 %

Field Tech. 27 15.6 3.6 65 36 40 47 35 100

Comunications 23 13.5 4.6 81 24 40 34 45 39 100

Identify Targets 12 6.9 2.3 58 17 19 17 14 29 19 100

Vehicle Operation 4 2.0 1.2 37 18 17 25 19 27 21 15 100

Respond to Alarms 16 10.7 2.6 58 36 38 48 26 48 32 17 20 100

Conduct MP Proc. '11 7.9 1.6 44 25 21 30 14 33 20 11 06 38 100 0,"

Patrol Duties 33 19.8 3.4 53 37 37 37 29 43 31 12 17 42 34 100 0%,

Correlationa With:
Conduct

First Field Veh. Respond MP Patrol
Steps Mean SD Rel Aid NBC Weap Nay Tech Comm. ID Tgts Op. to Alarm Proc. Duties

Hands-On Component

First Aid 45 20.0 4.7 91 100 %

NBC 8 11.6 2.1 57 07 100

Weapons 88 35.2 3.3 84 09 11 100

Navigate 27 35.2 7.1 58 13 09 18 100

Field Techniques 20 2.7 2.0 76 07 06 12 17 100

Co aunications 17 10.5 2.2 79 10 09 22 17 18 100

Vehicle Operation 29 10.6 1.7 75 13 12 14 13 05 29 100

Patrol Duties 69 31.5 4.6 84 11 05 07 16 09 09 08 - -. 100

a Correlations are not adjusted for scale reliabilities. Decimals have

been omitted from the correlations.
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JOB PERFORMANCE MEASURE SUMMARY STATISTICS

FOR NINE MOS ""

r N. 

P

J
*,. ,,,, J,%

,'.o , =

D-1

,,. , ....... .. ..,,. ./ • .,.^ .. . ._,,:. - , . . . .. .,, - ,, - ,-.,-..,- , ,-,. ., -,.:,-".. _,',;,.-,,.1 .

=.4



APPENDIX D

JOB. PERFORMANCE NEASURE SUNHARY STATISTICS

FOR NINE NOS
pv

TAM I |1

JOB ?E*MMMANCE ASURE SU~ ARY STATISTICS
FOR 118S: DAMTY

0 YAR IAML M SD 1 2 3 4 5 6 7 8 9 10 111213 14 1516 17 1819201 22 M 24 25

1 Nerall Ratio* 4.60 0.90 .90 74 6 77 85 75 65 23 12 17-33626 14 43525 11 10 33 19 18 12 14
2 Eff/Ldr Ratin. 4.41 0.82 90. 74 65 90 U 80 67 24 8 13-30 36 30 12 5 36 7 10 13 33 20 20 9 17 -
3 Discipliet Rtag 4.50 0.87 74 74 .495571 6366 13 3 7-39 31 16 10 33022 6 824 13 13 5 13
4 Fitness Ratine 4.86 0.08 65 49 .5966 45 17 27 9-2422 10 9-1 10 10-2-4 13 6 6 1 1
5Jo-SptcTech 32.8 4.58 77 80 559 . 86 75 823 15 17-202227 15 35 22 12 103621M 916
6 Job-Spec Gthe- 22.67 3.66 85 8 71 6a 86 .80 67 Z 8 14-28 32 23 10 6 35 26 12 12 33 17 22 11 17
7Combat Exslry 9.02 1.4975 806352 7580 .73 24 8 13-31 29 28 12 73725 9 1634 222 3 9 19
8 Combat Prbems 10.03 1.64 65 6766 45 58 6775 . 14 8 b-332720 7-13b24 9 153121 IS 8 14
9Awars &Certs 3.33 2.182324 13 1723 24 14 .1520-2 4 13 6- 14 15-0 13 9 9 5 4 12

10 Phys. Readiness 273.44 28.00 12 8 3 27 15 8 8 8 15 . 11 2 -6 1 -7 -9 0 5 -7 -0 8 -2 -1 -4 -6
i1 M16 6ulific. 2.74 0.57 17 13 7 9 17 14 13 6 20 11 . I 1 13 6 -0 10 2 3 0 14 10 5 3 6. S
12 Articles 15 0.39 0.85-35-30-3-24-20-28-31-33 -2 2 1 .-45-10 -1 -6-10 -9 -6 -6-10 -1 -9 0 -5 .

13 proamtios Rate 0.03 0.68 36 36 31 22 22322927 4-6 1-45 . 16 7 7 19 17 12 10 18 14 12 11 17
14 HO Basic 50.50 10.06 26 30 16 10 273232 20 13 1 13-10 16 .15 6 44 30 13 27 40 24 20 16 30
lSHOSafety 22.67 3.41 14 12 10 9 15 10 12 7 6 -7 6-1 7 1 . 2 16 8 1 8 16 7 3 3 4
16HOCoase 13.15 1.5 4 3-1 5 6 7-1-1-9-0- 6 7 2 . 4 6-1-3 0 4 b 2 -1
17 JI Sasic 50.93 9.71 353630 1035353736 14 0 10-10 19 44 16 4 . 68 40 42 650 40 303!
i8 J! Safety 20.02 4.312 27V '10222 2524 15 5 2-9 1730 8 6 68 23b 47 412 32 20
19 i Con. 4.37 1.47 11 10 6 -212 12 9 9-0-7 3-6 12 13 1 -1 40 23 Z1 6 2 1914 1
20 J lddenify 8.25 2.24 10 13 8-4 10 12 16 15I 3-0 0-6 10 27 8-34226 16 .31 24 18 1b 37
Z! K Basic 72.87 14.89 33 3324 13 36 33 34 31 9 8 14-10 18 40 16 065 472631 .63 60 44 42
22 S Safety 9.51 2.12 !9 20 Id 621 172221 9-2 10-1 14 24 7 450 412!2463 .45 34 2"

3S Cc= 5.68 1.67 18 20 13 6 232 '223 18 5-I 5-9 12 20 3 6 4032 19 60 45 . 40 31
24SK Vehicle 0.75 0.4Z1 9 5 1 911 9 8 4-4 3 01116 3 230Z!141644344 0 .2
21 Identify 2.80 1.16 14 17 13 1 16 17 19 14 12 -6 6-5 1730 4 -1 M 20 IS 37 4;6 6 1 11
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TABLE 2

JOB PERFORMANCE ME4SURE SUMMARY STATISTiCS
FOR 138: CANNON CREUMAN .

VARIABLE MN SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Zl Z 2 24 25 26 27 -OPP.

-- - -_ - - - - - - - - - - - - --

I Overall Rating 4.59 0.79 . 6 71 61 62 72 73 61 11 10 5-5 30 20 19 17 6b26 18 14 6 3 24 1512 8 9
2 E.F/Ldr Ratin. 4.43 0.76 6 .7 7 62 5 74 78 61 14 6 1-23 25 272 5 14 9 32 ZO 15 11 5 30 20 15 5 13
3 Disci 1ine RtnO 4.61 0.76 71 75 . 515 3 60 63 60-0-4-1-Z026 12 ? 12 4 22 16 15 4 3 18 14 14 6 16
4 Fitness Rating 4.5 0.8Z 61 6Z 51 . 47 52 51 39 7 Z3 -1-5 8 8 4 0 3 .-1-1 1 -2 4-4-!-4-B
5 Job-Spec Tech 23.59 3.5 62 655 3 47 .80 6039 11 10 1 -2 10 35 18 9-1 2510 10 17 8 24 8 12 6 4
6 Job-0ec 0Oier 23.90 3.08 72 746 0 53 80 .66 49 6 5-4-9 I 25 18 1 IS 15 13 6 26 14 16 4 8 S
7 Combat E2x1r7 9.00 1.44 73 76 63 51 60 66 .63 14 10 3-15! 320 23 13 3 22 16 13 6 a 83 12 7-1 1
S Cobat Problems 9.92 1.56 61 61 60 39 39 49 63 . 8 7-3-16 26 14 16 S I2 19 17 10 14 8 15 14 9 5 8
9 Awards& Certs 2.58 1.82 11 14 -0 7 11 6 14 8 .12 18 0 8 15 19 15 -1 11 10 6 5 611 6 5 a Z

10 Phys. Readiness 261.74 3.7010 6 -4 23 10 5 10 7 12 . 11 -3 -Z 7 2-7 8-e-6-10 5 4-0 -8-i0- "!-, 5
11 M16 Gualific. 2.25 0.69 5 1-1-1 1-4 3-3 16 '1 . 6 1 7 8 12-3-4-5-6 7-3-3-7 0 3-3
12 Articles 15 0.46 1.03-ZS-Z3-20-Z5 -2 -9-15-16 0 -3 6 .-31 -0 -4 -5 -5 -7-10-12 -7 1 -5 -6 -2 -5 --

13 Promotion Rate 0.01 0.63 30 Z526 16 10 1 36 8 -Z 1-31 . 6 10 10 3 10 6 5 5-1 Z 5-2 10 7
1 HO Tech. 50.71 9.942027V12& 835 25 2014 15 7 7 -0 6 .47 20 113313 7 10 1136 18 20 11 9
iS14 Basic 48.50 13.00 19 25 9 4 18 18 23 16 19 2 8-4 104 7 . 21 8 42 3820 9 15 40 25 17 15 9
16 H. Safety 40.16 6.3 17 14 12 0 9 8 13 8 15 -7 12 -5 10 ZO 21 . 11 24 14 11 9 3 2 0 1811 il l.
17 4 Com 10.60 159 6 9 4 3-1 312-1 8-3-5 3 11 8 11 . 1 1-7 6 5 7 5-1 1 .1
i JK Tech. 50.67 9.9 26 32 22 5 9 19 11 -8 -4 -7 10 33 42 24 1 . 585 4 2 120 64 52 41 37 21
!9 JK Basic 31.91 5.78 IS 20 16 -1 10 I 16 17 10 - -5-10 6 13 36 14 1 56 . 55 142 3Z 2 49 335 27
20 JI Safety ,1358 4.43 14 15 15 -1 10 15 13 10 6-10 -6-12 5 7 20 11 -2 54 55 . 10 21 41 38 35 26 27 .,. .-

21 JK Comm 1.12 0.68 811 4 1 17 13 6 14 5 5 7 -7 5 10 9 9 6 Z1 14 10 . 13 19 13 16 14 1!
K Identify 7.12 2.25 3 5 3-2 8 6 8 8 8 4-3 1 -1 1Z 15 3 5 20 Z3 Z 13 . O 22 10 8

SK Tech. O.Z 9.B4 24 30 IS 4 24 26 23 !5 11 -0 -3 -5 2 36 40 25 7 64 52 41 19 20 .63 47 32 40
24 SK Basic 23.17 5.27 15 20 14 -4 8 14 12 14 6 -2 -7 -6 5 I 12 20 5 52 49 38 13 21 63 . 51 0 52
5 ZC SaFety 3.,4 2.12 12 15 14 -112 16 7 9 5-!0 0 -2-Z 20 17 18 -1 41 38 35 16 2Z 47 51 . 8 3t6

Z6 SN Com 23. 2 1 B 5 6 -4 6 4 -1 5 8-12 3 -5 10 11 15 1 137 3 26 14 10 34 02 2 .3:
27" 3, Yic!;- 2.75 !.07 9 13 16 -B 4 3 1 B -1, -3 - 7 9 924 3 35 27 T it a 40 .36 32

N: 401 '•
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TABLE 3

JOB PERFORMANCE MEASURE SUMMARY STATISTICS
FOR IE: ARMOR CRaMAN

x VP,,  _  MN SD 1 2 3 4 5 6 7 8 9 10 1i 12 13 14 15 15 17 18 19 ZO 21 ZZ 3 Z4 Z.! Z6 7 ."_

Overall Ratina 4.62 0.78 . 84 728 75369 61 IZ0 8-3741 12 15 16 4 2523 22 19 1027 2b 1822 12 7
Z Ef/Ldr Ratino 4.38 0.74 84 . 68 55 76 50 806 5 16 21 8-32 41 17 26 19 17 31 34 31 27 14 33 32 Z Z 3 !I
3 Discipline Rtng 4.50 0.83 2 68 . 45 3 41 556 4-1 12-14-35 38 6 15 14 212 M18 17 6 27 18 8 142 
4 Fitness Ratino 4.76 0.82 58 55 45 . 44 39 43 36 10 43 -0-19 I' 8 16 -3 1 5 10 5-4 0-0-0 4 2 2'
5 Job-S:ec Tech 23.19 3.20 72 76 53 44 . 75 71 55 10 14 17-31 34 3 17 19 1325 U2619 2 27 25 18 15 20 6
6 job-Spec her 14.71 1.89 53 50 41 39 75 . 50 41 9 13 13-18 19 15 9 13 2 8 7 !2 4 4 15 12 8 9 9 1
7 Combat Emplry 8.8 1.36 69 S0 55 43 71 50 . 63 15 18 8-31 34 1575 5 ; I14 Z 3 19 20 7 1" Z !9 !0 !a Z
8 Combat Problems 9.80 1.47 61 65 64 36.55 4163 . -1 7 4-31 Z9 132 1 3 6 24 18 Z 13 8 24 18 17 151 6 -
9 Awards & Certs .. , 1.60 12 16 -1 10 10 9 15 -1 . 15 19 -7 13 6 4 -3 13 7 -0 10-Z Z IZ 3 4 8 -

10 Phys. Readiness 249.41 27.11 20 Zl 12 43 14 13 18 7 15 .-i-10 10-3-3 4 2-6 0-6 4 1 Z -1 -2 -7
.I Mlb ualific. Z.40 0.68 8 8-14-0 17 13 8 4 19-I . 14-I 7 7 3 10 11 12 13 1731 10 6 1 2 6-:
IZ Articles 15 0.35 0.77-37-32-35-19-31-19-32-31 -7-10 14 .-43 -9 -8-16 1-13-17-17 -7 1-19-13-13 -0 -7 -6
13 Promotion Rate 0.03 0.58 41 41 38 B 34 19 34 29 13 10-1-43 . 10 7 15 12 14 242.22.1 2 17 22 I8 6 I I
14 SO Tech. 50.00 9.99 12 17 6 &15 15 13 6-3 7-9 10 . 182 4 20 36 Z72Z713 18 Z3 18 9 Z 19 0
is Hu Basic 38.16 2.48 15 61I 2 17 9 27 2 4-3 7-8 7 18 . 'A1'3 30 32 Z 21 IS 21 25 1 4 19-0
1i HO Safety 21.85 Z.? 16 19 14 16 19 13 15 13-3 4 3-16 15 24 21 . 14 "& I 18 10 6 !5 13 5 5 17 6
i7 HO Coca 28.55 7.59 4 17 2-3 13 2 14 6 13 2 10 1 120 Z 3 14 .2 ZI Z! 32 1! 20 2 13 322 3
18J Tech. c0.00 9.99253121 122 8ZOZ4 5-6 1-131436 30 3 .60 45 34 64 604438 7
19 JK Basic ;2.16 7.2 73 3423 5 3 723 18 7 0 12-1724 7 31 IS 2 60 .65 !3 . A667 46 4 143 6
^0 01 SZFet 21.19 4.10 22 31 18 10 26 12 121 -2 -613-i7 SZ 2 5 2 ZV 65 . 44 344651w7 26 3. 5
21 .1 Coas 11.33 3.59 192 7 17 5 I 2 01 13 10 4 17-7Z1 13 21 10 45 3 44 .16 45 1 43024 2 %
ZZ JK identify 10.05 !.78 10 14 6-4 8 4 7 8-2 1 31 ! 2 IS 18 6 !1 34 3v 34 .6 . Z; 2S2 is37 3 1, 1
Z3SK Tech. 54.54 9.6627 33 7 0 27 15 .Z¢ 12 -4 10-19 17 23 21 1520 b4 5 ;6 4 24 . 75 !3 99 4&2 1-
24 SX Basic 34.94 8.44 2632 18 -0 25 12 25 18 12 1 6-13 2 IS 2 13 23 60 67 151 n 75 . 68 47 Z7 12
Z5 SK Safety 8.18 Z.14 I23 8 -0 I 8 8 19 17 3 d 12-13 1' 9 11 5 13 444 6 37 34 53 68 38 33 4
ZS SK Corm 7.59 1.80 22 22 4 15 9 10 15 4-Z 2-0 6 2 4 5 3 38 41 26 30 8 89 47 3 . 4 14
17 SK Vehicle 0.54 0.50 7 11-2 2 6 1 2-1 8-7-1-6 1 0-0 6 3 7 6 5 Z 3 211 Z 4 14 9 .

22 SK Identify 3.01 0.96 Ib 23 14 220 9 I 16 8 Z 16-7 15 19 1 17 3 42 43 33 24 37 48 47 324 9
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TABLE 4

JOB PnEFORMANCE MEASURE SUMMARY STATISTICS
FOR 31C: SINGLE CHANNEL RADIO OPERATOR

I VARIABLE MN SD I Z 3 4 5 6 7 a 9 10 11 12 13 14 15 16 17 18 190 21 r-. Z4 Zq6 Z2 Z Z

I Overall Ratine 4.73 0.79 8373 64 74 66 66 66 17 11 2-31 30 20 24 15 1-2 24 17 ? 14 3 13 19 :0 14 2 -2
2 Eff/Ldr Ratin. 4.48 0.72 83 .68 57 81 71 68 63 18 12 7-31 30 421 2115 2 30 28 14 16 6 13 3 12 20 12 4
3 Discipline Rtng 4.64 0.88 73 68 . 52 !4 55 53 60 4 4-11-3226 10 14 7 10-1 20 1 4 15 6 7 9-4 10-7-8 -
4 FitnessRatino 5.05 0.68 64 57 52 .47 40 42 42 11 34-6-25 24 12 8 10 4-2 1 2 0 8-4 6-5-S-2-9-12
Job-Spec Tech 14.27 2.01 74 815 4 47 . 76 66 57 14 4 5-16 Z2 ZO 24 20 11 -1 29 30 16 15 8 15 1 915 16 13 -i

6 Job-Spec Other 14.37 2.09 66 71 58 40 76 .544 3-3-3-17 22 1181 1 0 17 22 8 9 2 5 5 2 9 3 -9
7 Combat Exmplry 9.09 1.54 66 68 53 42 66 54 .77 11 1 5-21 17 6 13 18 - 26 30 15 19 11 121 IS 4 10 7
8 Combat Problems 10.47 1.71 66 63 60 42 57 48 77 . 9-1 -2-Z 14 4 1611 15 -0 2 Z4 3 14-1 51! 5 9 0-3
9 Awards & Certs 2.16 1.75 17 18 4 11 14 3 11 9 .23 10 Z IZ 9 12 6 3 2 10 10 11 -0-5 8 81 i 4 4 6
10 Phys. Readiness 159.54 29.57 11 12 4 34 4-3 1-1 23 . 4-11 4 1-10 0 1-6-4-8 4 1 3-8-4-0 1-13 -5
iI K16 GuaiiFic. 2.16 0.77 2 7-11-6 5-3 5-2 10 4 . 4 3 4 5 10 7 5 7 10 8-4-6 5 9 4 4 11 110
12 Articles 1. 0.34 0.84-31-31-32-25-16-17-21-2 2-I 4 .-34 -9 -3 -7-12 -3-16 -9-13-20-10 -3-11 -4-12. -4 -%
13PromotionRate -0.02 0.56 30 30 26 24 Z222 17 14 12 4 3-34 . 8 IZ21 9 5 IS 17 10 19 13 12 13 i 12 4-.
14 HO Tech. 78.44 9.49 20 24 10 IZ 20 11 6 4 9 1 4-9 8 .2525 28 9 42 21 2321 22" 153921 4
I' HO Bas:c 21.25 3.84 24 21 14 8 24 IS 13 16 12-10 5-3 1 25 .18 Z7 8 31 31 1815 2!27 24 17 10 1.
16H O Saety ZO.15 3.99 15 21 7 10 20 151 8 11 6 0 10 -7 21 23 I5 . 2316 10 2113 9 6 8 41 10 19 4. 2
i7 HO Coon 16.73 6.59 15 15 10 411 1 23 45 3 1 7-12 9 2 272 . 1 34 213 Zi 8 -23 Z6 I,2. . ""
18 HO Vehicle 11.73 1.31 -z Z -1 -2 -1 0 -7 -0 2 -6 5 -3 5 9 8 16 1 . I1 ? 10 2 -6 72 16 14 1:Z 1-
19 JK Teca. 57.16 11.68 24.0 20 1 Z? 17 262 10-4 7-161 8 42 31 10 34 11 .60!9 60 37 3 724 4? 250 44 Z!
20 JX Basic 22.1Z 4.61 17 28 15 2 30 "" 30 2410 -8 10 -9 17 21 31 21 29 9 60 . S 50 : 3! 49 42 43 40 ZO
21jSaXet 23.31 4.63 9 14 4 0 16 8 15 3 11 4 8-13 10 23 18 13 21 10599 !S . 50 28 10 44 0 ;S 6.
Z jK Comu 10.12 2.74 14 16 15 8 15 9 19 14 -0 1 -4-20 19 21 15 9 38 2 60 50 !0 , 2 19 44 26 2 ?

JK; Vehicle 4.!4 1.82 3 6 6 -4 8 2 11 -15 3 -6-10 13 5 6 Z1 -6 37 r. 282 . 17 20 i4 16 13
24 JK identiFy 6.72 2.13 13 13 7 6 15 5 12 ! 8- 5-3 12 151 8 23 7 33 31 30 19 17 . 2i :82 !4
25 SK Tech. 77.87 15.43 19 23 9-5 19 5 I8 15 8-4 9-11 13 39 27 11 26Z6 72 49 44 44 20 27 . 62 5S 42 :?
26 SK Basic 10.95 2.74 10 12-4 -8 15 2 9 5 12-3 4-4 15 Z 4I Z 017 ! 649 4240 36 14 26 62. !6 42 Z,-
7 SK Safet 11.08 2.81 14 20 10-2 16 9 14 9 4 1 4-12 12 24 27 19 11 14 0 43 42 36 62 556 . 455 56

23 SX Vehic.e 3.3 V3 1.34 2 12 -2 -9 13 3 10 0 4-13 !1 -4 4 91 0 4 5 12 44 4 36 27 13 11 48 4241 .-
29 E- identiFy 1.16 0.73-2 4-B-12-1-9 7-3 6-5 !0-3 8 15 9 2! 1! 20 24 19 1 40292. . .
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TABLE I .

JOB FERFORrA NCE MEASURE SUMMARY STATISTICS -
FOR 638: LIGHT WEIGHT VEHICLE M(EC ANIC ,

Ii VARIALE M1,4 SD 1 Z 3 4 5i 6 7 t 9f 10 11 12 13 14 1! 16 17 IS 17 Z.021 2. 24 '.25 ""6

- -. . - . .-. - . - - - - - .-. - - - - - -

I Overall Ratino 4.55 0.84 . 86 75 57 75 75 68 65 Z0 7 -4-Z4 Z4 11 -1 5 t10 15 =g 1.1 21 ZZ ZI 1 !? 19
Z Eff/Ldr Ratin. 4.31 0.83 86 . 75 50 84 78 67f 66 ZI I -S-Z3 Zn 19 -1 3 12 Z3 16 V7 IS 2 Z 1 14 z I
3 Discipline Rtn9 4.54 0.88 75 73 .51 63 65 59 66 1! 2 -B-27 26 10 -5 7 9 11 5 19 3 14 23 20 !3 14, ..
4 Fitness Rating 4.82 0.86 57 50 51 . 38 49 44 41 13 31 Z-Z0 ZO -2-Z 8 7 -0 A' 8 -- 2 16 14 13 8_6'e'
5 ob-Spec Tech Q.4 4.10 75 84 63 38 . 78 65 57 I -1 -5-16 16 Z3 1 3 13 ZS 21 Z6 19 37 411 18 6 28 .
6Job-Spec Other Z3.19 3.52 75 78 65 49 78 , 68 55 IS 5 -8-18 17 1 Z 4 4 12 IS 17 ZZ 13 61i 16 1 S 9 20 .
7 Combat Emplr? 8.87 1.61 68 69f 59f 44 65 68 . 69 14 4 -7-16 17 12 0 9f 9 16 11 Zn 8 ZO IS 1; 8 i142.:
8 Combat Problems 9.9Z 1.86 65 66 66 41 57 55 69 . 14 -0-6-Z0 Z7 10 -3 4 9f 17 11 Z0 7 19 Z! I 1 I6 2
9 Awards & Certs 2.31 1.81 20 21 15 13 21 18 14 14 . 4 Z-11 7 11 -5 -- 7 7 Z IZ 1i 12 14 10 3 S -
10 Phys. Readiness Z55.47 31.73l 7 1 2 31 -1 5 4 -0 4 . 10-10 1 . 1 8 3 -i -7-:1 -- toI 1 0-_2'-4 W.
il M16 Ruaiific. 2.19f 0.73 -4 -5-8 -5-8 -7 -6 Z 10 . 1-9 -Z 5-4 -0-6 3 3 &1-2 -Z 27 - " i
i Z Articles 15 0.37 0.85-24--7-20-16-18-16-20-1I-10 1 .- 36 -3 -2 -Z -4 -7 -5 -6 -0 -6-1i -7-11. -8 3
I3 Promotion Rate 0.04 0.5Z 24 23 26 20 16 17 17 27 7 15 -9-36 . -5 -4 -Z -1 I j 4 8 13 16 11 8 13 -
14 HO Tech. 110.11 6.84 11 19f 10 -Z23 IZ 13 10 11 1 -Z -3 -5 . 8 6 IS 33 4^ 17 Z: 37 19 16 4 21 •
15= NO asic 34.96 4.09 -1-1 -5 -2 1 4 0 -3 -5= 5 -Z-4 8 1 0 7 6 !Z 14 1 Z 10 7 1! -i
16 NO Saf er7 Z1.914 3.23 5 3 7 8 3 4 9f 4.-0 3 -4 -2-Z 6 10 . Z 2 5 13 i 7 -7 -0 "
17 NO Vehicle 11.Z1 1.84 10 12 9f 7 13 12 1 9 7 -1 -- 4 -1 18 7 2 . 15 6 4 11 17 6 6 Z 13
18 JK Tech. 68.61 11.93 20 3 11 -0 28 IS 16 17 7 -7 -6 -7 13 33 6 2 15 .62 47 K2 67 50 39f 36 F9

19~~~ ~ ~ ~ J. Bai,1.64691 6522 7 11 1163-5 9 Z3 12 5 6 641 . 45i 44 47 41 36 Z ,Z 4li
Z0 IK Safety 18.91 3.05 ^4 V7 19 8 Z6 Z2 Z3 20 12 -2 3 -6 4 19 14 IS 4 47 45 .38 40 36 33 ZO .
Z1 JK( Vehicle iS.81 4.03 11IS 1 3 -0 !9 !3 8 7 11 -9. Z -0 a =, 12 1 1i 6Z 44 38 . 56 37 2! 24 4? '''

5,

S K Tech. 56.00 12.89 "1 26 14 -Z,37 All 20 19f 13-0-2 -6 13 37 10 1 17 67 47 40 56 . 5Z 47 j 65 'i
^3 SK Basi: !6.56 4.14 = L' -Z 16 Z1 18 18 I 14 14 -'&-It 16 19 7 1. 6 50 ;1 36 37 5Z . 61 wv 5
Z; SK 8affty 6.0Z 1.74 ZI 19 110 14 IS IS8I1; tB 10 0 1--7 15 16 15 7 6 33 36 33 '211 47 61 . 3i 50,, :
,s SAK Comm. 0.50 0.30 15 14 13 13 6 9 BI1B 8 -3 -- 13 8 4 -1 -7 1& 36 Il 1-0 .: 30 50 2. 0 . 3 i
26 SK Vehicie '4.10 5'. 4 19 1-2 14 8 28 20 I3 ),8 14 4 -a 13 24 14 -913 459 43,? 49 6? 56 'FO 2?0

403
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JOB ?ERFORMANCE MEASURE SUdMMARY STATISTICS."...

. . . ,

FOR 64C: MOTOR TRANSPORT OPERATOR ,"

# VARIABLE MN -SO 1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 Z021 ._3 Z.4 •

I Overall Rating 4.52 0.78 . a6 78 63 77259 68 58 13 11 4-30 33 8 20 15 16 17 19 3 13 12 26 14 r

2 EFf/Ldr Rating 4.36 0.75 86 .77 59 78 69 74 56 17 9 6-Z5 31 16 20 18 "&, " 256 7 21 17 15 2 ..-4
3 Discipline Rtng 4.53 0.81 78 77 . 5Z 67 51 58 54 10 3 -2-29 35 4 14 14 Id145 19 1q 16 12 11. 16
4 Fitness Ritin4 4.74 0.87 63 59 5Z .14 39 46 35 3 28 3 -Z0 21 -2 8 14 5 6 4 1 Vc 6 7 -1
, job-Spec Tech Z9.61 3.76 71 78 67 54 .78 65 5Z 13 6 7-2.1 Z5 9 16 19 17 10 !? 5 16 17 12 1.5";,.
6 ob-i pec Other 17.77 2.52 59 69 51 39 78 . 63 41IS1 4 13-15 19 !2 11 16 17 16 19 4 1i 17 7 14 "

.w.-

6 Combat Pro bless 5.50 1.63 58 58 54 35 52 41 65 . 6 -3 2-24 26: 12 15 10 16 17 Z1. 7 15 14 20 19
9 Awards &,Certs 3.12 Z.08 13 17 10 3-13 18 121 8 . 6 11 5 12 8 4 5 -3 -Z 1 6 3 4 -1 Z

10 P hys. Readiness 2618,48 37.70 11 9 3 28 6 4 6 -3 6 . 3 -6 -1 - 3 14-4 -4-4 Z-16-5 0 -6...

ii I M16 Gualiific. 2.09 0,. 7 4 6 -Z 3 7 13 11 Z 11 3 . 4 -5 9 11 c 7 '! 3 -0-! -3 1 -4:''"
12 Articles 15 0.46 0.78-30-25-29-20-21-15-21-24 5 -6 4 .-36-I111-7-10-12 0 -5 -@-!'Z-4 ,-.
13 Promotion Rate -0.01 0.5"7 33 31 35 21 Z! 19 ZZ 26 12 -1 -5-36 . 1 9 10 9 !A'1! 5i 11 9 8 ii I,"'
14 HO Basic 43.44 10.16 8 16 4 -2 7 12 20 12 8 -1 9 -1 10 .29 10 44 31 30 7 Z331 '"" 6"r

15 KO Saferty 82. 73 9.84 20 20 14 8 16 11 19 i5 4 3 13-11 9 29 . 14 17 31 .24 4 Z; 19 14 Z4
16 4O ehicle M3.30 4.19 15 IS 14 14 19 16 16 10 5 2 5-11 10 10 14 . 5 5 15 3 1O 1( ! ii I!E,-

17 ZK Basic Z7.38( 5.2 K J 16 Z31 17 17 Z0 16 -3 -4 7 -7 9 44 V 5 .67 5,4 10 47 2o' TO ".49_..'Sf
is JK safety 33.42 5.42 17 22 15 6 20 16 15 17 -AZ -4 5-13 12 31 31 8 67 . 49 4 4 2 47 23 4?
19 ix Veh!-.'e .315. 0 7.70 i9 26 19 4 19 19 2Z 1 -4 -12 11 3.0 Z; 15 54 49 ,1i 49 40 Z7 5V %" '

20 j ldentiR y I.B 1.41 1 Z 3 4 5 7 6 9 1 11I02..

1 OeBasic 16.41 4.36 13 Z1 16 5 16 13 87 6 9 39-5-1 -5 2 Z 0 47 41 49 17 . 6 43,68
3..Sc i Safety 6.44 0.93 12 17 1 6 17 17 8 54 4- -3- 9 5 14 1 17 i 1 47 10 56 . 6 55
,I SK cosa 0.9 0.32 16 .5 1 5 7 12 7 1 0 3- 0 1-12 8 6 14 1 6 47 2-.T67-2 3 . 37
2; 39 o ecec 29. 7 6 .7 78754 .11 1 6 7-5 214 192-1 2 172 1. 56 171 37

N: 477".5 71164
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TABLE 7

JOB PEFORMANCE MEASURE SUMMARY STATISTICS
FOR 71L: ADMINISTRATIVE SPECIALIST

# VARIABLE MN SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 171I 190 ZO Zl 23 24--
I Overall Ratino 4.92 0.85 . 6371 577Z 63 63 59 20 14 4-Z320 17 14 3 22 15 17Z1131 5 10
2 Eff/Ldr Rating 4.64 0.78 3 . 73 56 73 65 706021 19 2-19 19.5 14 229 17 1S U 17 9 7 11
3 Discipline Rtn9 5.01 0.88 71 73 . 47 63 555856B13 13 4-Z7 19 20 10 -3 " 15 11 ZO 7 8 1 4
4 Fitness Rating 5.23 0.89 57 56 47 . 40 39 5 492035 5-2Z3 0 3 7-3 1 Z 2-1 0-5 0-
5 Jo-Spec Tech 19.88 2.73 72 73 63 40 .76 5450 8 7-5-ZI Z1 24 8-Zn 16 16 28 10 9 6 7
6 Job-Spec Other 18.57 3.13 63 6555 39 76 50 46 10 13 -1-21 17 Z 3 1 15 16 26S ? 10 .
7Combat Exmplry 8.74 1.83 63 70 58 55 54 50 .7 224 19 B-15 IS 9 2 011 13 3 17 14 13 8 82
8 Combat Problems 10.72 1.95 59 60 58 49 50 46 72 .21 16 7-= 13 12 14 6 11 26 IZ 15 13 I 1 14
9 Awards& Certs Z.62 1.73 Z021 13 20 8 10 2421 . 17Z0-4 9-0 10-1-0 5 11--2-Z 5 1

10 Phys. Readiness 260.40 3 39 24 19 13 35 7 13 19 16 17 .11-9 5 6 6 5 0-5 8 5 4 12 2 S
I 16 Gualifi:. 1.86 0.80 4 2 4 5 -5 -1 8 7 20 11 . 3 2-4 IZ 8 -6 7 3 -3 Z -7-1 1-
1Z Articles 15 0.22 0.62-Z3-19-Z7--Z-Z1-15-ZZ -4 -9 3 .-4Z-13 -5 1-10 -7 Z-0-5-5 -5 4
13 Promotion Rate 0.01 0.46 20 19 19 ZO 20 17 1 7 13 5 Z-4Z . IZ 5 2 6 6 9 5 7 6 4-
14 0 Tech. 86.09 14.26 172520 324 2 9 12-0 1-4-13 12 .28 13583433 5 ?253 7 1"1
15 HO Basic 18.56 5.00 14 14 10 7 8 13 20 14 1' 6 12-5 52 . 43 9 48 35 23 617 6 22
16 H Safety 20.54 4.00 3 2-3-3-2 111 6 -1 5 8 1 2 13 43 . 11 Z 83 7 13 10 017
17JKTech. 42.21 9.53 Z"2 229 2 12 2 13 11-0 0-6-10 6 56 29 11 .474 734224 17 17
i8 Jx Basic 25..3 5.16 15 17 15 2 1615 Z326 5-5 7-7 6 34 48 ZS 47 .50 40 44 27728
i9 JK Safety 16.24 3.01 17 19 11 Z 16 16 17 IZ 11 8 3 2 93353 4i50 .433S32 19 25
2O SK Tech. 44.99 9.7821 2820-1 2Z6 14 15"0 5-3-10 558 23 7 73 40 43 . 44 3. 15 16
21 SK Basic 9.90 2.Z 13 17 7 0 10 8 13 13-Z 4 2-W 72526 13 4Z44 38 44 . r" I 31.
2SK Safety 4.26 1.29 11 9 8-5 9 9 8 9-212-7-5 623 17 10 2417 3 33 2 . 4 15
3 SK Com 0.38 0.48 5 7 1 0 610 1 5 -1-5 4 7 6 017Z719 1518 4 .1
.4 SK Vehicle 2.71 1.21 10 11 4 -2 7 8 23 14 1 8 13 4 -0 11 17 17 25 16 31 15 11 .N

N: 353
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TABLE a

jOB PERFORMANCE MEASURE SUMMARY STATISTICS
FOR 91A: MEfDICAL SPECIALIST

I VARIABLE MN SD I Z 3 4 5 6 7 8 9 i0 1i 12 13 14 15 16 17 !6 19 20 21 22-7 1. 2 25

i Overall Ratino 4.61 0.82 .86 78 60 67 62 71 70 Z2 15-2-29 3Z 17 6 13 28 214 25 4 8 Z 12 15 6

. Ef/Ldr iatinq 4.40 0.7 86 . 765 6 73 67 73 71 24 13-4-30 33 20 9 19 Z6 25 21 -2 13 33 14 16 9
3 Discipline Rtng 4.54 0.9178 76 . 47 60 475869 12 7 -8-29 31 15 12 1328 Z 120-4 6 33 14 1 10
4 ritness Ratin. 4.74 0.9Z6056 47 . 413 4947 1039 0-20 ig 3-3-0 3 7 4 7 1 -1 2-4-i .
3 2ob-2pec Tech- 23.09 M42 67 73 60 41 . 67 55 'N 5 6 -1-2776 13 21: 2216 14 -3 33-2 5 15 7
6 Job-Spec Other 18.47 2.!5667 47 38 67 . 64 51 28 7 9-17 27 10 6 16 I825 20 5 15 23 11 18 i 6
7 Combat Exmpiry 9.20 1.48 71 73 53 49 55 64 1 79 30 9 9-20 26 16 10 152 2= 5 = I ZS 0 17 12
8 Coubat Problems 10.11 1.77 70 71 69 47 54 51 79 .23 5 -5-H 30 14 6 1 11.  Z 23 -1 9 32 28 i6 i2•7
9 Awards & Czrts 3.04 2.01 224 12 10 15 S 30 23 . 14 34-8 13 3 7 22 4 10 8 11!S2 4 1 12a

10 ?h s. Readiness Z55.71 31.94 15 13 7 39 6 7 9 5 14 . 17-11-Z 4-6-5-3-7-2 3-5 3-36-7
'1 l16 iuaific. Z.08 0.78 -2 -4 - 0-1 9 -534 17 . -1-4 3 0 8-2 5-7-0 12-4 -2
1 Z' Articles 15 0.41 0.-3---30-9-20-27-17-20-.3 -- i -1 .-33-i0 -7-10 -7 -6 12 -5-13-6 - 1
2 ?rmolan Rate -0.00 0.58c 32 33 311 IS 22b 7 30 13-2-4-33 .10 9 7 16 20 9-9 1I1 1 14 11

14 HO Tech. 50.4 10.02 17 20 15 3 IS 10 16 14 3 4 3-10 10 . 1634 39 27 30 . 13 44 83S i;
15 HO Basic 9.57 3.00 6 9 11 -0 2 6 10 6 7 -6 0 1 9 16 . 17 2137 21 9 14 7 !a 11
16 HG Safety 33.52 4.30 13 19 13-0 13 16 15 11 22-5 a-7 7 3417 . 32 3 3 3 17 30 10 13
i7 jK Tech. 85.32 13.71 Z 2Z, 62 3 221 .24 4-3-4-10 16 39132 Z478 2. !6a70 46 .
1B JK Basic 15.19 3.63 Z4 Z22! 7 16 Z 5 522 10-7 5-7 ZO 27 37 32 54 .55 8 44123 32
?. K Safety 42.71 7..5 25 21 20 4 14 20 222 8-2-7-6 9 30 21 33 78 .1 16 5214 92:

20 Jx Vehicle 2.42 1.04 4 -2 -4 7 -3 5 1 -1 1 3 -0 12-9 2 9 3 13 a 12 . 10 2 -3 6 6
21 jK Identi-fy 6.62 2.32 8 13 6 1 3 15 18 9 18-5 12-5 11 13 14 17 16 24 16 10 . 15 15 13 12
22 SK Tech. 9i.65 17.5723333-l3223832 4-8 -4-13 18 44 17 30 67 41 55 2 15 . 14 52 36

23 SK Basic 2.04 0.78 12 14 14 2 5 11 20 Z a11 -3-2-16 11 8 IS 10 20 23 21 -3 15 .; 2.
24 SK Safety 5.77 1.56 15 16 11 -4 15 18 17 16 11-8 Z-6 14128 2 3348 3 49 6 13 5Z Z6 .7
253K Vehicle 4.51 1.62 6 9 10-15 7 16 1 12. 6 -7 2-1  14 11 18 222:1 6 23 36 1; 7

N: 372
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TABLE 9

JOB PERFORMANCE MEASURE SUMMARY STATISTICS %
FOR 958: MILITARY POLICE

I VARIABLE MN SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1 1920 21 2223 2422 2 2 Z ? 0 1.''o 2

I Ouerall Ratin4 4.74 0.80 .87 69 70 78 68 7470 18 22 13-2821 15 I 8 4 1 12 10 8 4 9 8 19 8 7 6 8-6

Z E f/Ldr Rating 4.50 0.73 87 . 71 61 77 72 73 68 20 17 11-22 19 14 Z1 10 10 1 10 13 7 7 15 10 IS 1312 2 9-5
3 Discipline Rtn1 4.71 0.77 69 71 . 46 65 48 55 63 6 7 4-2726 6 9 5 7-3 11 10 6 S 1- 12 15 12 14 6 10-3,
4 Fitness Ratino 4.90 0.84 70 61 46 . 58 55 16 43 13-26 16 9 12 7 5 2 0 3-2-0 3-3 3 5 2- 1
5 Job-Spec Tech 29.00 3.66 78 77 65 58 .7368 63 15 15 11-1? 17 1, 19 3 12 2 14 16 9 5 9 7 17 i1 !2 5 51
6 Job-Spec Other 23.60 3.10 6a 72 48 56 73 . 71 61 32 1827-16 5 11 2 14 19 7 2 13 6 4 16 7 9 12 6 5 4 -
7 CombatE mplr: 9..6 1.36 74 7 55 55 68 71 . 79 19 19 16-17 14 17 19 14 14 6 10 17 11 7 !5 6 19 :* 5 ? - S

8 Combat Problems 10.45 1.5 70 68 63 c2 63 61 79 . 15 15 15-23 21 1416 11 10 -016 18 17 11 14 10 19 15 q 6 1 0.
9 Awards I Certs 3.!7 2.09 18 20 6 16 15 32 19 15 . 20 6 -3 11 8 16 6 3 11-11 2 -1 7-0 9 410 4 -)
10 ,hys. Readiness 251.75 32.78 22 17 7 43 15 IS 19 12 0 . 13-12 7-1 6 4 2 4-6 1-3-3-Z-12- -- 4-3 2 -

11 M16 Gualific. . 0.76 13 11 4 13 11 27 161 5 26 13 . 1 -3 4 6 5 4 6 -3 7 3 2 -0 -1 -Z 4

12 Articles 11 0.27 0.70-28-22-27-26-19-16-17-28 -3-IZ 1 .-39 -4 --- 3 -8 - -5 -Z 0 -7 -6 -2 5--
13 Promotion Rate 0.01 0.4721 19 Z6 16 17 8 14 2111 7-3-39 . 4 4 6 1 -3 !S 5 16 10 6 2 0 10 7 1 -1
14 HO Tech. 31.58 4.63 15 14 6 9 12 11 17 14 8-1 4-4 4 . I 12 6 11 13 1i 10 7 3 1 14 7 .10 1 -0"
15 HO Basic 50.04 10.2181 ' 1 912 19 2 19 16 16 6 6- 4 18 . 20 21 IS 18 34 2 21 17 ! 12 27 :2 2 7
i MO Safety 31.76 5.16 81 0 5 7 8 14 14 11 6 4 5-8 6 1Z 20 . 9 15 10 20 Al211 12 9 1517 1 E 9 0 -
17 O Come 10.57 .17 4 10 7 5 IZ9 14 1 0 2 4-3 1 6 Al .31 14 21 133 0 14 7 2 .7 1-10
13 4 V ehicIe 10.56 1.63 1 1 -3 2 2 7 6 -0 11 4 6 2 -311 18 15 31 . 1 4 8 19 16 2112 91"10 -2
,j Tech. 38.44 5.90 12 10 11 0 14 2 10 16-11 -6-3-8 15 13 18 10 ! 1 1 .6 0 53 35 19 15 40 23 ^S- 1
20 JK Basic 50.11 9.99 10 13 10 3 16 13 17 IS 2 1 7-8 15 11 34 ZO 21 4 60 . 60 51 322 34 49 3531 4
.jKSafety 25.52 4.55 8 7 6-2 9 6 11 17-1 -3 3-516 102621 13 85 3 60 . 40 -4 20 263173 Z 7 0 %

22 JK CoM. 13.54 4.62 4 7 8 -0 5 4 7 I1 7-3 2-Z 10 7 21 21 30 19 35 51 40 .26 !1 2.2 3 31 3.6 2; -.1
23 JK Vehicle 2.03 1.19 9 15 12 3 9 161 14-0-2-9 0 6 3 17 12 14 16 18 32 24 26 . 15 is z2i. 7: "0Ii 17-
4JX Identify 6.88 2.29 8 10 12.-3 7 7 6 10 9-12-1 2 5 5 9 7 2 152 Z2 20 15 .2 10 Z .1 712-
S SK Tech. 40.20 7.04 19 18 15 3 17 9 19 19 4 -2 1 -7 0 14 12 15 9 11 40 3B 36 "11 182i . 4? 4c .) 27'
6 Si Basic 17.85 3.86 8 13 18 5 12 1515 4-8-0-6 10 7 27 17 21 12 33 49 37 323 2 20 4? . 60 ;ij 4- : 4;:
27SBSafet 14.45 3.35 7 12 14 2 I12 6 9 910 -4-2-3 7 3 : i2 16 9 2 46 3831 2 2. 49 1 60 2940 -"
2S SX Com 3.12 1.23 6 8 6 -I 5 5 9 6 4-3-2 5 11 0 12 9 17 13 24 35 27 36 20 17 tS ;0 39 .1. _,3 Ile,
29SK Vkehicle 6.02 1.90 B 9 10 1 5 4 8 13 9 2-1 -7 Z 6 151 0 11 10 19 31 : 24 17 12374 032 . - -,,

30 SK Identify 0.29 0.1 -6 -5-3 -7-2-2 1 0-0-5 4 6-1 -0 -7-6-10-1 1 4 0-3-4 -2 2-1-6--' .

N:- 506

AiL

D- 10 . %
....... . .. . . . .. . . . - - - .- - --- - , -- , ' " "" "' + -,v - v ,-,., ., . ,



.,

]~ %"

DAA

.'.1'.

D~ AiA%

D7S

/ .


